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(57) [^^^1 

[«i*J Sb-Te-Ge S b - T e - I n7h<D 

r,joJ:tJ5Ag, Ba, Co, Ni, Pt, Si, S 
r, Au, Cd, Cu, Li, Mo, M n , Zn, A 
1, Fe, Pb, Na, Cs, Ga, P d , Bi, S 
n, Ti, V, \ n^^XJ^'yly'^ y -( Y7tmt^hm\i^tl 



Boa 3 




1 

SbxTeyApBqCr (D 

Ag, Ba, Co, Cr, Ni, Pt, Si, Sr, A 
u, Cd, Cu, Li, Mo, M n , Z n , Al, F 
e, Pb, Na, Cs, Ga, P d , Bi, Sn, Ti 

7C^, HlJtSCJ^ S b, T e j3J:t/BlIfSA:|3J:t/Br-^t3 

ttJlBx, y, p, q J:tJ^r (?5mfiCli^/^-ri^t>il^^^— 
•t >' h -c, ^r^^^tl 2^x^41, 25^y^75, 

SbxTeyApBq (2) 

fitJlEAIiG e:^3j:U^ I n b J^.^ 6m 1 S^/^^^ bitlf^f^frd^ 

Ag, Ba, Co, Cr, Ni, Pt, Si, Sr, A 
u, Cd, Cu, Li, Mo, Mn, Zn, Al, F 
e, Pb, Na, Cs, Ga, Pd, Bi, Sn, Ti 

h-C. ^iX^*tt2^x <4 1, 25<y^75, 0. 1 
^p<60, 3^q ^4 OOfi^HtC^^r^^^^^-t- 
SbxTeyBqCr (3) 

StjtSB 1^^ y Y K7C3^:fecfct^A g , Ba, Co, C 
r, Ni, Pt, Si, Sr, Au, Cd, Cu, L 
1, Mo, Mn, Zn, Al, Fe, Pb, Na, C 
s, Ga, Pd, Bi, Sn, T i ^5 J: t/ V b <5S¥ 



(2) i|#g8¥7 ~ 2 2 3 3 7 2 

ftJlBx, y, p:fe J:U^q cDm^6:iil^'fiXt^il^^^--ir V 
h r% 'ttl'etl 2^x<4l, 25^y^75, 3^q 

<4o, 0. 1 ^ T ^ 3 o<D^m\^h^^t^^mt'r 

SbxTeyBq (4) 

m^^xt'yi^^ J ^ Yitn-^^xy^K^, Ba, Co, c 

r, Ni, Pt, Si, Sr, Au, Cd, Cu, L 
i, Mo, Mn, Zn, Al, Fe, Pb, Na, C 
s, Ga, Pd, Bi, Sn, T i :^ J: t/V ;6> b ?^ct 6l¥ 

20 r. < x < 4 1 , 25<y^75, 3^q< 

(G eaS bbT ec) 1-dXd (5) 

ffriaXfiC r :feJ:TJ^Ag, Ba, Co, Ni, Pt, S 
30 i, Sr, Au, Cd, Cu, Li, Mo. Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 
i, Sn, Ti, V, In, W, Z ^XI=7 ^ J ■< 

a, b, c^^XJ^dt^^ ^th^tlO. 0 2<a^0. 1 
9, 0. 04^b<0. 4, 0, 5^c^0. 75, 

0, o3<d^o. 3, <Dm,m\z^^^t^w^t'r^ 
[ff^^ie] ^Wi±.\z.m.^t.fz\t^nm^'!Y\^xmj&^ 

40 ^mz^x^xmn^mm^ • n^-r ^'mwimmmMm\:i:is 

(G eaS bbT e c) l-dXd (5) 
X'^iD^iX. 

StrlSXIiC r :feJ:tJ^A g, Ba, Co, Ni. Pt, S 

1, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 
i. Sn, T i, V, I n. W, Z n jo J: V'iJ' / 
\'7tm<0^pfj:< th'-"0(07t^t:mt>\^. mUai, b, 

SO c*3j:UJd;&«. ^ix^-no. 25^a^0. 65, 0^ 



3 

b<0. 2, 0. 35^c<0, 7 5, 0. 0 3<d< 

^»6o?p(c^j-Lr 10 — 5 o%<D^miz,^^m^mi , 

2, 5^DJ:t;^6cr>^^■rn3&-(c|s«(7:>•^SSfS@:ffl»l^. 

^ ^fiid^mi?:^ *5 1 ^ r ^ f l^-t- S :i ^ ^ -r 6 It 
2, 5:fcJ:0«6(7>i^-riX)&^fc|Bm«30'ISa!Bgj;Ri 

LjHk (6) 

(O^X*^ \^tz.n. 20<k/ {j -hk) <40 

(7) xh^mf^^mmmj^tL.. jtLm-mm^u^mnm 
^mf&-t^^7zm<Dm^x(D^^^\^mt^x^^:bm, 

1, 2, 5*5J:u^6 0i^-rix*^{clSttO'IS«fBg^^» 

(omMt^r SO" ceji±-c^5is*xii, 2, 5*5j:t;j 

^^MmMf^^f>^h^Ji^^bim^'^/^X:ioKi . isa^.;*^ 
_br-^5ff ^lii, 2, 5*5i:U^6co^.^•rtt;&^ci^tt<7> 

^^MmM.f&»f>-hfJ:^9rW,(^^^/uXi6r) . 



(3) 4#|g3p7 - 2 2 3 3 7 2 

4 

\^^^m.^M'7^:^^h^j:^^l:^i^^^A,X:^Kt . 
(0*ffcbfec^^l^»^(7>^ffi;^fS3r-(7:)^:;^i^-vhife;d^5 nm 
e^±, 5 0 nmi^Tr-*»SiS5}txil, 2, 5*5j:t/60 
1/ iX j6> {CIS® (7>'ff « IB^^ fS^o 

jbr-. ^i^^j^(7)^j^(7) (1X2) ^jTxh^m^m 

1. 2, 5i3j:U^6(Z>VN-rixd4CfBmc^'IS«IE^fflt* 

t£t^c{c5iU5Tio 0 , ttIi2«ffcbifeOMJ^;^|6]cog^i)^i o 

nrnJ^ir-. ^l^f*^omi¥i^TT-^^|f>JtJil, 2, 

O^J^jL^TT-^5ff5jt:fil, 2, S^S^U^e (7)^^•fi^;&=' 
:d^2 0 nmJ^±. 9 0 nmJeXTt?^>-5|f5jtiIl, 2, 5 

[ff3jtii2 ii mmnm<oBf^'AXK^nm^{cm.^ifm 
mi, 2, 5^xxj'e<Di^-rM-\zmm(omnB^mmn 

Bo 

\^^mm^.f^'j^:^>h^j:^^m^^'^A,xi^*) . sia.^>^^> 

^mt^S 0 nmJ^TXhK^ . -5 2 0(7:>StIlB?Lcor€ 

0«^(7>^fie»^(7)Mffi^ffi]T-(DS:^||J?$d5 2 Onm 

j^Txh^m^mi, 2, 5 jo^T/6oi/^-rix:«^''{cfa« 
[iS5itxi2 3i m^nm<D^f&'Axr)^Mmz.mAtm 

S^^C0M.#.:6^6 5 0" caTT-^^lf3^?ii 1 , 2, 5 
\^^^m^.^^fi^hfj:^frmi^^^/^X':isr) . ^KSfJRcD 

gl;^Jc^oa,#,^^2 5 0" ceJiTr-^^li3jt^ 1 , 2, 5 
50 :isxrj6(D\,^'ri%t-\zum.(Dmwimmmmm:o 



5 

[if*ii2 7] m^^m/^.f&'ji^<D9rmm(Dmunm<Dm 

m:^l^X<D:^X^'^'&t^5 nm^^Al. 5 0 n mJ[^T'C*> 
m<r> (1/2) jL^Tr-^6l«5ftli2 6 lC|5«cr>'|S«fS^ i^i? 

[ft5itii3ll 2 0(7)SlTiaiSSi;^jS;3><75Wfcti* 

ttJ^(Drao^i^^ii-5:^^;5^ 2 0 nmJ^Ji. 9 0 nm£A 

BtJ IE # :FL«^ in ^ (?:> ?L 1^ L T 1/ ^ ^ ^ ^ ^4#^ ^ 

t?> K^-r-S 2ocotlTia7L(?>Pflc7:^^i^(^^IJ«^co|gffi 
:^f^r-(75*::*:MJ¥$:&^ 2 0 n mJ!^Tr-fe5ff 3 2\z 

TXh^n^^ 2 6 ^ fcii 3 2 {c:IS«cO'ff «fB^^» 



4#g|5p7- 2 2 3 3 7 2 

n^c^Ur 2 0%\^J.±.mt't^n^^2 6^rct:i3 2{c: 
[If5}til3 7] H?l5S5i«^J*^<7:>«^?^5g<^J[^^ISco?P 

LjHk (6) 

<7>5tt*^bfc^. 20^k/(j+k)^40 (7) 

[fS^jtrgs 9] StJtaiSffi.#.^5>(7)M.^>:d^7 8 0'' 
X^:bm^^2 6^fcf^3 2 {CfS^(7:)'[f ^Kli^fflS^o 

^n^7C9g36^C r T*fcSiS5}tigl , 2, 5*?J:U^60V^ 

[if>JtlM4 2] mUB'^XXJ^y.<D^pf^< t^~ijX^t> 
^nhjb^t^Mo^XrjS i , Pt, Co, Mn, 

^nfc. ::^:^^;i^-^-\f-M.<omk^^^\-yx±\:.^u^u 
^ ^i* ^ ^ -t^ ^ ^ ^« 5 r 
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[If5}tli4 6 ] ff^il 1 ~6, 2 6*5^0^3 2c7Dl^-ri^ 

t \^x^K.t-\^mmmi^Wo 
i.xmx.t-mnmmmWo 

M.';^.;6^6 5 0^ CJ[^J.TT*)^ltA*tiii ~6, 2 6ioJ;t/ 
3 2cov>-fix*>{clBaO'IS«|5®ffi»m^«x.fc-B«|S 

If A^t:® 1 - 6 , 2 6 jBj:u«3 2 I ^"ri^;&^ tcfs^o 'ft ^ 

m<D'^:^^mti.x^K.. A^o^MBiiiics i ^^tfii 
^lEi^lgWicz n s^±iS:^>^-rsBo2H«5to«t'ra 

mmit\cx-:>x^n^um^f:inn^-r^^^Wiummn 

X.. :ii>oS i — S n . Si — G e , S i — I n^t^^iO 

^titz. ^^^/i^^-\i^-j^(DmM^§:ii^x±\:..^m^M^ 
^mm^^^xmn^um^tiitn^-r^mmummn 

X.. ^>0;S#tiiO^^;6^ 1 5 0 nineA±3 0 O nmgJl 

^u^^ib ^ o T ft ^ ^ 15^ ^ it ^ ^-r 6 -If 

X, *>o3fe A#f{B){c s i 02S t ummmiz z n s - s 



(5) ^^J^7- 2 2 3 3 7 2 

S 

[fs*ii5 8i m^±iz\tmhi^<\t^mm^^i^xm 

DeEf Fg 

"t?^^tt. tlJlBDfiSn, Pb, Bi, Zn, Ga, I 

B, C, N, O, S, Se, Si, Te, Ag, Al, 
Au, Ba, Be, Ca, Cd, Co, Or, Cs, C 
20 u, Fe, Ge, Hf, Hg, Ir, K, Li, Mg, 
Mn, Mo, Na, Nb, Ni, Os, Pd, Pt, R 
b, Re, Rh, Ru, Sb, Sc, Sr, Ta, T 

i, V, w, Y, z T xK>m^mxy)m\ttifz(}^fj:< t 

95. 5^f^50, O^g^ 2 0CO&S{C^5:i^^ 

4#i»i:-rsft5R^5 5iaa(7>iE»*fg;^^tiiL^»^o 

LjHk (6) 

O^T-^Ufc^. 20<k/(i+k)<40 (7) 
»tai:i-6ift5Rii5 5 {cia«(?Dig««K^tiiU^SfJ^o 

^:fS*ii5 5{clB^^ix/^@»«s^;9^aJU.^S?m<7)r^{c 

Ilt3^ii6 3 1 IS5Rli5 5{ClB«^nfcjS»»K^aiL 
^ I? ^ ^ S #t S o rfl { c 4^ S K « t e i^ T 1. ^ S r ^ ^ ^# 

5t7 mt't^m^umm:W. 
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mmmWo 

m^^e 5] mm&^tm^m5 5{ztm^tifcmm 

f)^^. 0. 3^x/T^0, 5 

m^mi 1] mw.Ai\z.m.m^tz.\^^mm^^i^xj{m 
^mmcx^X'\nn^mm • n^-r^mnmmmnm^ 
nmw^Mf^^Bi\:.m:^m:^:^\^^x i-—^%^mK^iKi.m 

m^m 1-6 <D\.^-mMzum<o-mmummnmo 
[is*ii7 3] mm±\z\M.^^tz\^^mm%:^\^xmm 



(a) mmW-l- 2 2 3 3 7 2 

LO 

[It5it3g 6 8 1 fS5^li 5 5 IC|5«(Oie«?®g?^m 

O. 4X/NA^vT^l. 5X/NA (9) 
(1 0) 

mm:ijmxh^x. mii&±\zi^mm. tmrn^t^^tmrn 

(:o ^ 1^ ^ L T ffl 15 ^ Jf^i* L CO S 

20 ^M\^xmuni^^\z^m.M.j^'^-^^^-^t^\^j^^^^ 

mi^:^mxh^x. m^±.\zi^mm^mm-r^:rmt^ 
n-:>um^^m^^x m^(Dmm^B^j^f^-t ^x.ut . 

-r^jimt. z.n\z3^]<DmiiE^f:inmm\z'uxmm^m 
^]fm\^f-m(Dmm^^^^^t>'\t^i:mtm:^xfjt:bz. 

[11^:^7 5 1 m^±\z.\Km^ti\t%mm^^\^x]fm 

^mmzx^xmn^t^m^t'itn^^^mmt^mmm 
i^<Dmm.:^mx^^x. m^±\zj^mm^mm-r^3:m 

t>^t^:Lm^^^x^zt^^wt-r^mnummmw 

[ 0 0 0 1 1 

50 L<mx.i^, myL\m^'^'^^f^}£<n>T^^^m^^T 
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[0 0 0 21 

m^<Di^m] i—^^^m^irXMm mmm) \z-m 

Wi^mm'r^mm\tm'^^hrix\.^ht^. ^(Doibxm 

^^Vf^}£. - if 3fe o 0S J: 6 W^^tlW: <t ^mm f 

b T e I n S b T e ^OfS^MT'l^ . 'If^CO^t^ 
[0 0 0 3 ] b;5>L. ^(7)^OtB^^r*J^. h:'s/f>?t?v> 

l/^-CJ^ 1 0'*[H]^^X.5#^[Hl(7:)^#mX.^tT5^.^ 5 ^> 

[0 0 0 4] 4#M¥4 - 2 2 8 1 2 7 

t^^^^tl. Xfi^ T. Ohta et al. 'Optical Data Str 
age" 89 Proc. SPIE, 1078, 27 (1989) iSfit^^ 

t5E< i^xm^±^T\fR-om^-r^mt<Di^mt}(omm 
t^x^ < f^^(D^mm \^xumm(Dmm^^±'r^^m 

[0 0 0 5 ] ^mm-^^'S^^m-^fj^if^FM^mi^tir 
it'^^mmmm\zmihti.xm^i.it^y'>(:^^^. 

^vmnxh^. 

[0 0 0 6] i^um^mit(Dtz^(D^mt {^x\t. 
itizx*) ^mmt^^^t'r^mw^m\r^xm&xum^ti 

tLf—^^n^'t^:^^i^mmW-3~ 2 9 2 6 3 2#^ 

^ S5 ^i" 5 a^xz) -7 >^ @ ^ ^ o 4# §i 
¥5-7 3 9 6 l-i■>^«(cl^a$i^T^^-5o 
[0 0 0 7] fj:^. 7^m^mX\^. ^^B-f¥^BWm<r>n 



(T) i^^J^j- 2 2 3 3 7 2 
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m^B^m-m&^mm<Dn^ith^t^'^(7>tL.x 

[0 0 0 8] 

10 [0 0 0 9] -^rcr*, Z.<D^m<Dn^\'^. Bi»fj:t^m' 
[0010] t.tz. 3-292632 

m<D:^m\t. sb2Se3 m^m^\ 

:^yf^s^ h^X^'A^\z.:iU^i[:^-\tx^mm^mK.. iS^ 
l\ fJ:t^<DX.^.t^^^^ ^y^. 4^§g5|Z5 - 7 3 9 6 1 * 

Mtm\^'-mm-^:^i^^m^m^^x:^K^ . '^m-d^m^tn^. 
[0011] ^z.x. z(o^m<Dm<onmt. 

t^mmi^m^m i^mnm^mm-r ^^t{zh^. 

[0012] 

(1) :ii7>^0Jcomi 0'lt^tS^>^»J^I^, S^KJbfcii: 
Bs It ^ S « T ^ c ^ ^is^ij^s f b J: ^ r it ^ ^ IB^ 

SbxTeyApBqCr (l) 

hm\tinit{^fj:< th — d^DtcsS, fulSBJt ^v-^y -T 

Ktc^ (La, Ce, Pr, Nd, Pm, S m, Eu, 
50 Gd. Tb. Dy. Ho, Er. Tm, YbjoJ:T/L 



• (8) 

13 

u) j3j;TJ^Ag, Ba, Co, Cr, Ni, Pt, S 
i, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 

i, Sn, T i:i6XXfV^^hfJ:^m2mt-hm\ttlfz'P 
?:^< ^ t> — ocDx;^. ttJtacf^Sb, T e:fc J:U^HtJtaA 

^mi:>L. mtSx, y, p, q J: r omffif^i/^-m 
hJ^-^^^^ — -^ >' h T% ^tl'etl 2^x^41, 25<y 
^75, 0. l<p<60, 3<q<40, 0. l^r 

[0 0 13] (2) z.(r:>^^P^(D%2.<n\^m.U^^m^ 
/ u ^ - - (D 0s *f ^ S « t T ^ C 6 ^ i £ ^ I J ^ { b { c J: 

SbxTeyApBq (2) 

r-^i^^n. MfSAJ^G e :^3J:U« I n;5>b:^^^^ll^}6^ 

K7C^:^o J: tJ^A g , Ba, Co, Cr, Ni, Pt, S 
i, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 20 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 
i, Sn, T i *5cttPVd>^?^^5«2»f>^ib31jmf^d^ 
t> — oc07t;^^^t:? L> mJfSx, y, d:^oJ:U5e 
comteJ^^/^'Tti^JP^''-^— trv hr-, 2 < X < 

41, 25<y^75, 0. l^pS60, 3<q<4 

0 (7) jffi H ( c S c ^ ^ W ^: -r ^ c 

[0 0 14] rtLi^. ttjfsmi co'fS«i5^^«m<7>mia 
c X- ^ ^ ^ ^ Tt: 5g ^ 1^ i ^ yt t> (?:> +8 ^ -r 5 o 

[0 0 15] (3) r60^|^(r)«3O'ISS|H^ffi»iK 

^> /I- ^ - fc' - ^ CO .0S M ^ S «t r ^ 5 i^^ia ^U^>f 1^ J: 

S bxT e yBqCr ( 3 ) 

T-^^^tt. mffaBJ^^>^<5^y Kpi;9g:|3j:t/Ag, B 

a, Co, Cr, Ni, Pt, Si, Sr, Au, C 
d, Cu, Li, Mo, Mn, Zn, Al, Fe, P 

b, Na, Cs, Ga, Pd, Bi, Sn, Ti^^XJ' 

Cf^Sb, T ei3j:U^BtJieBT-^h>^nS7C9gJ[^^0^ 40 
^ ^ — oC07t;9g^^^:>L. WlBx, y, ej3j:U5f 

41, 25^y^75, 3^q^40, 0, l^r^3 

0 <ofiiffi{c *>;5 r ^ <i: -r So 

[0016] flJfS^ 1 (^'tS«IB®ffl«mot5ia 

AT'^ ^ n 5 x;?^ ^1^ v^fc {^^8 ^ -r 6 . 
[0 0 17] (4) r (7)^P^OS4(0'ft«|Sgb^?»J^ 



i^|g5p7- 2 2 3 3 7 2 
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SbxTeyBq (4) 

MlBBJi^v^y-f K^9^*5j:t;^Ag, B 

a, Co, Cr, Ni, Pt, Si, Sr, Au, C 
d, Cu, Li, Mo, Mn, Zn, Al, Fe, P 

b, Na, Cs, Ga, Pd, Bi, Sn, T i *5j:t;^ 

L. fltJtSx, y ctU^ e O^tel^ l*^-f ixt>il^^-^^ir V 
h-^, ^n-eix2 ^ X ^4 1, 25<y<75, 3^q 

[0 0 18] rttfi. *tltS:^l O'ff^lB^ffl^SJ^OttjfE 

A :^ J: c T- ^ ^ n s Tc ^ ^ I ^ t> { c =r i ^ -r 6 o 
[0 0 19] (5) ^<n>m^<D\%m^m^nm^. mm 

^ CO BS M r ^ C 5 i^^iB^iJ^^{t: J: o X'^n 

(GeaSbbTec) 1-dXd (5) 
Xmt>^th. tflfaXI^ C r :^oJ:t/A g , Ba, Co, N 
i, Pt, Si, Sr, Au, Cd, Cu, Li,M 
o, Mn, Zn, Al, Fe, Pb, Na, Cs, G 
a, Pd, Bi, Sn, Ti, V, I n *5 J; / 

a, b, c*5j:U^d}b^. 'ttl'etl 0, 02^a^0. 1 
9, 0. 04<b<0. 4, 0. 5^c^0. 75, 

0. o3<d^o. 3, <Dmm\^h^z:t^w^t-r 

So 

[0 0 2 0] (6) ^CO^PJO'tf^ffi^^^g^f^, S« 

A o Bs #t ^ § «t r ^ c 5 I^^K^y^Sfk: o rit^ 

(G eaS bbT ec) l-dXd (5) 
X^t>^tl. SiJlEXi^ C r :fcJ:T^A g , Ba, Co, N 

1, Pt, Si, Sr, Au, Cd, Cu, Li, M 
o, Mn, Zn, Al, Fe, Pb, Na, Cs, G 
a, Pd, Bi, Sn, Ti, V, I n *5 J: t/^ ^'t^' / 

iBa, b, c:^oJ:t/d -^tt-eno. 25<a<0. 
65, 0<b^0. 2, 0, 35<c^0. 75, 0. 

o3^d<o. z<Dmm\zh^:i t^wmt-r^o 
[0 0 2 1 ] (7) mui--6<Di^'rriMzmm,(Dmwi 

xm^^^i^^-r^ct^w^t-r^. 

[0 0 2 2] ( 8 ) fJl5 1 6 (7>l>-rtV^>(CfBtt(7>'lt« 
[0 0 2 3] (9) ttll52, 5:^ J:U«6C0l/^-fnd^(ClS 
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Mm\z.$mmmm^^^mm i - 1 o n mcoeisr-^^E 

(0 0 2 4 1 (lO)t1jfE2, 5:^oJ:t/6<o^/^•fi^^^^c 

coSfijcTu^oikj^^^ofpjc^ur 1 0 — 5 o%<Dg&m 

[0 0 2 5] (1 1) S1JIS2, 5 joJ:U«6(Ol^-fixd=»{C 
[0 0 2 6] (12)mrl52, 5:$SXX^6(D\r^'rtlMz 

LjHk (6) 

(D^X^Lfzm. 20^k/(i+K)^40 (7) 

nmu^x^^^m± 1 oj[^^%(Dffifflp^{c*>sr 

[0 0 2 7] (13)S1llB2, 5i3J:U!6<75^/^-fi^^^{C 
[0 0 2 8] (14)gtllE2, 5i6XXJ^6(D\i'^irtlf>>\Z 

t^m<D'mnu^mnm\z^\^^x. m^nm<r>Bm'»x^ 
^:&5i5o- cj£jL_br-^sr ^^i^ta^-rso 

[0 0 2 9] (l5)ttlfB2, 5:i^XXJ^6<Dl^'rtlM^ 

tE.m<omWiUmmmm\z^\^^x. m^nm<r>Bi&'^x^ 
tzn^mz^'A^i^xi^^^-t^mmt-r^o 

[0 0 3 0] (I6)ttlla2, 5ioJ:U^6cr>l^-riXdMC 

um<omnummnmz,is\^^x . m^nm<ostm^x*) 

[0 0 3 1 ] (17)itjlE2, 5:^J:U^6 0l^-ri^;^^Wc 
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(Oft$i&^5 nmJe(_bT-. ^l^apK(D^J?:o (1/2) JgX 
[0 0 3 2] (l8>ttllB2, 5 j3J:U!6(7>^^-fn;&^{C 

10 h't(o^w)5m^^^\z.^nx^^ . ^mm<n>m^')5n 

(D3:^t- 1 0 nmJ[^_hr-. ^^»^c75^Ji:jt^TT-*>5lt 
[0 0 3 3] (l?)tfll52, 5*5cttl^6 0l^-m;&^C 

iSt), i^M.'^>^5J'CO:grffifecOM^;^f^(7):g^;fii^l 0 nm 
[0 0 3 4] (20)tfItE2, 5 :^3j:t/6 Ol/^-TiXi^^t^ 

5 nmJ^±, 7 0 n mJeATT^? -6 C ^ 
[0 0 3 5] (2i)tlj|E2, 5*5J:tJ^6(0^/^-ri^}&>{c 

[0 0 3 6 ] (22)ttiia2, 5 J:i;«6 c7:>^/^-ri^;?^^{c 
^S^(^^®::^f^T-co^;^?LTh^d^ 8 0 n mgiTT-^ . 

[0 0 3 7] (23)ttJlS2, 5 :i5J:tF6 c7?^^-ri^;5^c 

dSt). ^^^^O^i*^><DSi,#,;d5 6 5 0' CeXTT-^^ 

[0 0 3 8] (24)i1JiE2, 5 J: 6 O 

t @ ^ e<3 { C S I ^ ffi iS; ^ ;5 > ib 5 ^ Hi ^ ^ ^ Ay 

^^S^mo^^^coffi^^d^ 2 5 0" CJ^JlTT-^S 

[00 3 9] (25)Sfrta2. 5i3i:0^6^0^^-ri^3&*{C 
50 ffl^6<3lcS>#,3&^S5<.^;^ffi^,^»:&- b/^-5«raife^^A/T- 
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[0 0 4 0] (2 6) mm±^^\a.^^f^\^i^mm^i^\^ 
jw^^immt^z ct o T mm^^m • n^-t ^ mmumm 

[0 0 4 1 ] (27) mm 2 6 \z,B^m<o'mnt^mmnm: 

[0 0 4 2] (28) StJiS 2 6 {CtS«(7:>'fS^t2^>^«^ 

(1X2) ^Tr-#?^^^^4#m<?:-r5. 

[0 0 4 3] (29) ffita 2 6 {C|S«0'[t«fa&^aiM 

[0044] (30)StllB26 {Cfa«OlS«lB^^«^ 

[0045] (3i)tiita26 \z?^m<omm^mmnm 

[0 0 4 6] (3 2) m^±\Z\M.^'^fz:\ti^mm^^\^ 

l^^m.'^.m':^^'h^J:^^^l^<D^t^^^^AyX:}^^ . M 
[0047] (33)ilJBS32 (Cfa«<:0««fB^^ 

Sfm<J0M®:§-f^r-c7>S:^rt^1fe^^ son m&.TXh ^ , 

o 

[0 0 4 8] (3 4) ffliS2 6^fcl^3 2{ClS^(D'ft« 

[0 04 9] (3 5) mu3 2^ti\t3 2{zum<omm 



(10) ft#li¥7- 2 2 3 3 7 2 

18 

ta^ffl«mi^*5i,^r, ^sSSPM(7:)«;*^<7:>ffl!.#.;&^2 5 o 

[0 0 5 0 ] (3 6) ttjfE2 6^/c[^3 2(7:n^-rix;6^c 
X ^xmM^<o^ti\z.9^ LT 2 0 %JeJlJh^ib-r S :it^ 

[0 0 5 1 ] (3 7) mU2 6^fz\t3 ZCDX^^-mMZ 

10-5 o%<Dmm\zh^^t^^mt-r^o 

[0 0 5 2 ] (3 8) Stjfa2 6 ^fcfi 3 2 (Dl^-fiX:^^*^ 
LjHk (6) 

(D^Xmi^tim. 20^k/(jH-K)^40 (7) 
[0 0 5 3] (3 9) mtd.2 6^fz\t3 2(D\^^-mMZL 

^^7 8 0" c^±.x^^:i t^^'^^t-r^o 

[0 0 5 4] (4 0) ttJia2 6 ^/^ili 3 2 C0^/^-ri^;6^{C 

tmmmm<7:>Bf^'7^<Dm.^t<D^f)^i 5 ci^±xh 

[0 0 5 5 ] (41)MIS2, 5:i6XXJ^e<D\^^-rriMZ 
U^Si, Pt, Co, Mn, wr-^6r:<Jr;S^^^b< . 

[0 0 5 6 ] (4 2) S^JiJCiS^tfcl^^^S^^hL 

-j^^mMi^xwimmm^izmmMj^'A^^f^^fznm 

40 S:^'^^lLmt^^^XfJ:^:Lt^mmt'r^o 

[0 0 5 7] (4 3) stg±{cii:s^yt(^{*ss^^M. 

xmm^tit'. ^^^/i^^—\i'-j^(Dm^^§:ii^x±\:.^ 
m^%mm<t\zx^xmwi^mm - n^-r^mmmmm 

\^^mf^^n-:>P^m^^m^-^x^ii^<7:)mf^^B^m^m-r^ 

50 }b^Xo\zmUnfS.ii^^JiSL^^^^lLUt^m^XfS::h 
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[0 0 5 8] ^u%^<Dmm&^mf^'r^tz.i^(Dm(7:>^ 

[0 0 5 9] ^<D:^mx'\^. ^mM.i^'A\tmm^mmn 

[0 0 6 0] miisig i:i6xxj'm2 <Dmnummnm(Dm 
it^fer-ji, ^m^^(D\zM^m^. :ff:^^mm. ^^^^^ 

[0 0 6 1 1 y ^-^o:^-^, ^m^mnm:<7>mf^^ 

[0 0 6 2] (4 4) S^SitCLil^^fci^i^^ii^^L 

m.'^ujmiuz.x,'^X'mn^u@i^fz.\tn^'r^\^m.u 
mmnm:<Dn^:^m\z.'is\.^x . ssijctn^^f-j^^^^ 

S ^ :^ b r « ^ ffi.-^. ^ J: i* 5 J^o?f^ 
'^xh:it^W^tir^^ 

[0 0 6 3] (45)iiIIfil~6, 2 6:^J:t/3 2cDl^ 
[0 0 6 4] (4 6) ttjfai ~6 , 2 6:feJ:U^3 2 (Dl^ 

[0 0 6 5 ] (4 7) ttlfSl ~6 , 2 6:^oJ:U^3 2(7)1^ 

[0 0 6 6] (48) S9IBSJ»;^,^S;i>6r>«f ffi^OSfflB^S 
;S:5>(OM.'^.:5^6 5 0' Ci^TT-^S. Htjtai ~6, 26 

[0 0 6 7] (4 9) ffj|Sl'-6, 2 e^J:XJ^3 2(D\.^ 

mii!,i.m(D^Mmt i.xmK,tLmnmmm:mz:isi^x . 

S o 

[0 0 6 8 ] (5 0) m^±i^\M.m^tzm^mm^^i. 

J[f ^iS^J^ {b fc J: o r ft a $r ia» ^ -r -5 fS«15 
^^^*{c:^oV^T, tulSi-e, 2 6ioJ:t/3 2 co^^-ri^ 
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m<o^:^^mt LT^lS:!. d>o^*tS(BO{^ S i O2 Mt 
iB^mmitCZn S-S i O2 BCO 2S«i^oq='Pflji^->(l 

[0 0 6 9] (5 1) mm±\:i\Km^r^it^mm^i^\^ 
m^mm <t\cx^xmwi^umt.fz nn^-r s mnt^, 

ii^mmz i: o r 'If « ^iss^ -5 -s^iia^^ 

X., j5>0 Si-Sn, Si— Ge, Si-I Tiit^^(D 

[0 0 7 0 ] (5 2) mm±^:i\Km^t::.\ti^mm^:!f\^ 

X., 35>Oi^ltS(DJ!^i?:d^, 15 0 nm£i±3 0 0 nm)^ 

TXh^Wm^1^-:^o 

[0 0 7 1 ] (5 3) m^±\^^^-^t^m^mm^i^i^ 

m'^nmmt{zx-:>X'mm^um^t:ii^n^'r^^nu 

mmmz,:}o\.^x. m^±\^\Km^tLm^mm^ijri.xm 
fi^^titL. =^^^/i^^—\^'—M^(Dm^^^iix±c^m'=F 

i 02ii 2 mm^(Di^mm ^m^^^t t -r 

[0 0 7 2] (54) t^SS2^3J:U^*raji4CO»3^+ 
ZnS-Si02. S i -N^W5^, Si-O-N 
S i O2, S i O, Ta205, T i O2, AI2 
O3, Y2O3, C e O, La203, In203, G e O, 
G e O2, PbO, SnO, S n O2, B i 2O3. TeO 
2WO2, WO3, SC2O3, Z T 02^^^<^^it^. Ta 
N, A 1 N, Si 3N4, A 1 - S i -N^*t*4 (^'Jx.1^ 
40 A 1 S 1 N2) ^i^<if<?^M^t:^^^. ZnS, Sb2S3, Cd 
S, I n2S3, Ga2S3, GeS, S n S2, P b S, 
Bi2S3, ^^hf<D-^i\L^^ SnSe2, Sb2Se3, C 
dSe, ZnSe, In2Se3, Ga2Se3, GeS 
e, GeSe2, SnSe, PbSe, Bi2Se3?^ir^ 
(D^X^l^it^. CeF3, MgF2, O^T2^^^<^^i^ 
^^l/MiSi, Ge, TiB2, B4C, B, C, ^ 

i\ ^fc, :iixh<Dm^um(r>s'^z.tih(o^mmxh 

50 [0 0 7 3] Z n S ^ 7 0 ^/U%£JLJi-^ 
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t^Uf^. ^'JX-f^Z nS-Si02^. Si, O b (D ^ ib 
i . ^^I/M^S i (Omt^. m:^\tS i 02^(^2/iM 

^m2<Di'^^K^ ^ LriiS i 02M<7:>W^t^^ 0 nmJ^ 
_b2 5 0 nmJ[^T/5^^^ bl\ ^ fflil CO >ftt:? 2 ilJR 
^^^6*^1^. S i 02ilOj^^lil 0 nmJt^±8 0 

[0 0 7 4] * raji4 COSi^^;^^ 1 . 7JeA_b. 2. 
T> :fcJ:t;^l 8 0 nmJ&l±, A 0 0 nmUTii^B^l^ 

[0 0 7 5 ] ^Mil 5 <r)p^mt urii. A 1 - T i . s 

tg[H]^;5M£T-ti-r\ G e cD-^^J:!^ 1 01^.^ 

[0 0 7 6 1 ^l^r-. S i - S n ^/cf^S i - I nf^-a^ 

[0077] ^^\Z., Si, Ge, C, Au, Ag, C 

u, Al, Ni, Fe, Co, Cr, Ti, Pd, P 
t, W, Ta, Mo, S h(D7tm^W. ^/clirixb^ 

[0 0 7 81 ^<r>mmmx\^. 
^ffii^rv^^;^^ ^(D^t^iplc, 5]^y;^i/:7^>'. ^tj? 

[0 0 7 91 *raS4, jS^jS5*5j;U«t^SS2(0-^ 

^iR3, £*gi/is^jg3/4^r«S4, m^^yumm 
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[0 0 8 0 1 j[^_ba!-<fcj: 5{c. z.<D%mmo:>-\^num 

[0 0 8 1 1 (5 5) t*-i^60.BB#t^ 

^{ixmmm)}^^±-r^^^m<7:>m.m^n^m\^mn 
^^mm^'}t\.xmf^^f\^^. 

[0 0 8 21 (5 6) i^^mtJ^i^^ ti^KJtCii.^.ji^iS 

[0 0 8 3 ] (57) mm^m^\^ \^mmm:<r)W'^mj& 

[0 0 8 41 DeEfFg (8) 
r ttflBEf^S n, Pb, Bi, Zn, Ga, In 

i'^? B, C, N, O, S, Se, Si, Te, Ag, Al, 
Au, Ba, Be, Ca, Cd, Co, Cr, Cs, C 
u, Fe, Ge, Hf, Hg, Ir, K, Li, Mg, 
Mn, Mo, Na, Nb, Ni, Os, Pd, Pt, R 
b, Re, Rh, Ru, Sb, Sc, Sr, Ta, T 

i, V, w, Y, z r J: i9jS:6l¥J: "9alimfcd^/j:< ^ 
t> loo^^^^b. mfiSFi^HtjiBD^r/ttifBEr*^^ 

1, Br, CI, F, H, I, F^^tir^Z. tt^Xt 

30 -tV-h^r. ^n^*ix3 0 ^ e ^ 9 5 , 5^f ^50, 0 
< g ^ 2 0 CD^H{C^6C^;5^^?^ ^h\z.. 4 0 

^e<87. 13^f^40, 0 < g ^ 1 0 Oj^ffitC^ 
sr ^d^J: t?»^ Li^o 

[0 0 8 5 ] RtJfBFr-^^nS7r;^l:i. ttitSD 
^U^Er-^^nS7n^}6^^n^*ns n^U«T eX-^ix 
1^, S n^t/T e jeXiJ1>C07^5^r-*?iXl^ ^/c, fltltS 
D. D' (fliIlHD;&^Ji|5S n, ZnOJ;5{CD, D' 2 
TC^CO:^^) , E, F(7:>M'&'-^(C:^ol^r, D-E. E- 

F. -'E.(n1f^^^t-hx^^^'miM.j&'^ft^^§BM.-k 
40 t>fc/<^V^;&^ ^B^s.^^^t>-^TV^Tt>D, D-D' Oii.^; 
J; 1 5 0 'CeiJija^d^SSi^r. ^ Lt^o 

[0 0 8 6 ] (5 8) mm^m-^^Ax^mnmn. ^tz. 

[0 0 8 71 SepMqNrOs (11) 
CI r T% t<JlSMf:3: I n , Sb, Bi, Te, Au, B, 
Cs, Sn, Tl, S, Ge, Fe, Znt^hM^^tlfz 
C}^^J:< th l^(D7t^s ttliaNI;iAs, C, N, O, S 
i, Ag, Al, Ba, Be, Ca, Cd, Co, C 
50 r, Cu, Hf, Hg, Ir, K, Li, Mg, Mn, 
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Mo, Na, Nb, Ni, Os, Pd, Pt, Rb, R 
e, Rh, Ru, Sc, Sr, Ta, Ti, V, W, 

Y, Zr, Pb, Ga, URXJ^. S e ^U^tljieMT-^ ^ 

1 0(7:)7C5g^^L, ^iJx.l:fBr, CI, F, H, I, P 
t'r;^-tt-X-t^. ttJtSp, q, rRXJ^s(Dm 

5. 0Sq^55. 5^r<50, 0 ^ s ^ 2 0 OfSS 

0, 10^r<40, 0^ s ^1 0(DW^m^^h^^ti}^ 

20<k/ (j+k) ^40 

mx.it. mm^m^mi^mm(r>mmmmi (Gesb2 

Te4 ) 80 (Cr4Te5 ) zO^h^M-^. ^ { 7 ) (D 
LI^GeSb2Te4. H{^Cr4Te5 T-^oT. 
(i+k) ti20T-^5o wrT-^7C^C0j^.^%fi, ^ 
tl^iX. L(7>Gef^ll%. SbJ^23%. T e 4 6 

(7) T-*^5ffl± 1 0Jl^%OffiH{^ LCOG e 1 - 

2 1%, SbJilS—SSro, T e 11 3 6— 5 6%, H ^C? 
(7)C r l:3:0'-l 9%, T e 1 — 2 1 -So 

[0 0 9 0 ] (6 0) f&M.^^^<t;^M.^.i55t5>ri, i^-f 

[0 0 9 1 ] (61) Jila^ (8) *5J:U« (11) 

[0 0 9 2 ] ^m.^.m^A<Dmi^^(Dmt. mmi^wt^Hi 30 
\.m<omm7zm(r>i^m^^^<Dm^m'r^m^x\ 0-5 

0%CO^ST-^-5wi:3&«if^ U< . 2 0'-4 0%O®SS 

[0 0 9 3 ] (62) ^m.^.f^':^ t ti^{t;^^(7:^^^^ 

±, 8 0J!l^%J[^T(7>IKS-C#^£'r5C^fi5*f^ 
[0 0 9 4 ] i^i|g,^.j55t5>Oi^.^Jl. ffi^Hi^tO^^^r-*:, 
^nmtftfui^(omM.X "PIS 0t:J[^±i^V^^ U 

[0 0 9 5] (6 3) MmM.mii^<oW'^mm^. TISO 
-fnd^± 1 oj[i^%<75aigp^{c^st>o^^i-r (eiiT. 

I^C) c ^'J:tf^, BaPd2 om-^, tiX'^iX<D^^<D 
m^%Vts Ball 3 3%, Pdll6 7%r-^6o 
•C, Mj^B a P d2 j6> b <0-riX5&5 ± 1 om^^%(D^m 
tt. BaJl2 3-4 3%, P d fl 5 7 — 7 7 %r-^So 
[0 0 9 6] < Ai^> BaPd2, BaPds, NdP 
d, NdPds, NdPdg, NdrPt^, NdaPt 50 
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[0 0 8 8] (59) LM^^cO^pi&mjS; 

LjHk (6) 

Tt^ (7) (7)^SOi^^^£mMi5jc^ _bH5»^^« 

i*-rs^7C5gcom*T-o-^^sii, 5t (7) r-^^sfis 

± 1 o/l^%<ofissrt{cfes:i^d^»^ b< , ±5J[^^ 

[0 0 8 9] 

(7) 

2, NdPt, Nd3Pt4, NdPt2, NdP 
t5 , B i 2N d , BiNd, Bi3Nd4, B i 3N d 

5, BiNd2, Cd2Nd, CdNd, Mn2Nd, M 
n23Nd6 , Mni2Nd, NdsSba , Nd4Sb3 , 
NdSb, NdSb2, Fe2Nd, Fei7Nd2, C 
83^62, CsGe, CsGe4, NdsSis, Nd 
5Si4, NdSi, Nd3Si4, Nd2Si3, Nds 
Si 9, Cs2Te, NdTes, Nd2Te5, NdT 

62, Nd4Te7, Nd2Te3, Nd3Te4, Nd 
Te, Cesir, Ce2lr, Ce55lr45, Ceir 

2, Ceirs, Ce2lr7, Celrg, CaPd, 
CaPd2, CaGe, Ca2Ge, GeNa3, Ge 
Na, CaSi2, Ca2Si, CaSi, Se2Sr, 
Se3Sr2, SeSr, GeSr2, GeSr, Ge2 
Sr, SnSr, SnsSrs, SnSr2, C e 2T 
1, Ce5Ti3, CeTl3, 063X15, CeT 

1, BaTl, Pdi3Tl9, Pd2Tl, PdsTl, 
Mg2Si, Mg2Ge, BaPd2, BaPds, Ce 
4Se7, Ce3Se4, Ce2Se3, CeSe, Ce5 
Ges, Ce4Ge3, Ce5Ge4, CeGe, Ce3G 
65, CesSis, Ce3Si2, 065814, Oe 
Si, OesSis, C e S i 2, CeTea, Ce2T 
65, OeT62» Oe4Te7, 063X64, OeT 

6, La3S67, LaS62, La4Se7, La2S 

63, La3Se4, LaSe, G6La3, Ge3La 

5, Ge3La4, Ge4La5, GeLa, GesLa 

3, BaSe2, Ba2Se3, BaS6, PdS6, M 
03864, MoSe2, Ba2Ge, BaG62, Ba 
G6, Ba2T63, BaT6, G62Pd5. GeP 
d2, Ge9Pd25, GePd, Ge3Pt, Ge3P 
t2, GePt, Ge2Pt3, GePt2, G6Pt 

3, PusSn, Pu5Sn3, Pu5Sn4, PugSn 

7, Pu7Sn8, PuSn2, P u S n3 , Pt5T6 

4, Pt4Te5, PtTe2, GeNi, Ge3N 
is, Ge2Ni5, G6Ni3, NiTeo. 85, Ni 
T 6 0. 775 » N i 3±xT ex , O r nG 6 19, O r G 

6, CriiGes, OrsGes, O r 3G e , CrSi 
2, OrsSis, Cr3Si, OrsTes. C r 4T e 
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5, Cr3Te4, Cri-xTe, Ge sMns , G e M 
n2. MneSi, Mn9Si2, MnsSi, MnsSi 

2, MnsSia, MnSi, MnnSiig, Mn2S 
n, Mn3. 25Sn, MnTe, T e 2W, FeGe2 , 
FesGea, F e 3G e , Fe2Si, FesSia, F 
eSi, FeSi2, Ge2Mo, Ge4iMo23, Ge 
I6M09 , Ge23Moi3, GesMos, GeMo3, M 
03Si, MosSis , MoSi2, MoSn, MoS 
n2 , M03T e 4>MoTe2 , Si2Ti, SiTi, Si 
4T i 5 , SisTis, SiTia, SnsTie, S n 
3Ti5, SnTi2, SnTis, CoGe2, C05 
Ge?, CoGe, C o e 3 , C o 4G e , C03T 
64, GeyRes, ResSis, ReSi, ReSi 
2 , R e 2T e o 

[0 0 9 7 ] (6 4) ^m.^m^^(D^^-i^mmt. ^tz. 

0 ^CI^iKT^fl^-B^^ <!: -r 5 C ^ d^T-^ So 
[0098] <B|$>Cs3Ge, Ba2Tl, GePd 

3, FeeGes, FeTe2, Co5Ge2, Nd3P 

d, Cs3Te2, Ge4lr, NaPd, CagPd, 
Ca3Pd2, Ca2Ge, Se3Sr, CesTl, Ge 
Se2, Ce3Ge, BaSes, GeSe2, GeS 

e, BaTe2, GePds, GegMxin, MnTe 
2, Ge3W2, FeGe, Fe4Ge3, FeaSn, 
Fe3Sn2, FeSn, C o T e 2.^ 

[0 0 9 9] (6 5) ^m.^.m'A(DW'i^mmt. ^fc. 

0 ^ ± CD ^ -r S ^ ^ }d ^ r- # 5 o 

[0 1 0 0] <CS¥>B a4T 1 , CsTe, B a 4T 
1, Bai3Tl, CdiiNd, C d eN d , GS5T 
64, CasPd, Ca5Pd2, SnaSr, BaisT 
1, PdTl2, FeSe2, FeSe, Cr2Te3, 
CrTes, FeSn2o 

[0 1 Oil (6 6) LTS1jf5AS¥(C^tf 

[0 1 0 2] <Di¥> S n, Pb, Sb. Te, Zn, 
Cd, Se, In, Ga, S, Tl, Mg, TI2S 
e, TlSe, Tl2Se3, Tl3Te2, TlTe, 

InBi, In2Bi, TeBi, Tl— Se, Tl- 
Te, Pb — Sn, Bi— Sn, Se— Te, S — S 
e, Bi— Ga, Sn~Zn, Ga — Sn, Ga— I 
n, In3SeTe2, AgInTe2, GeSb4Te 
7, Ge2Sb2Te5, GeSb2Te4, G e B i 4T 
e? , GeBi2Te4, Ge3Bi2Te6, Sn2Sb 
eSeii, Sn2Sb2Se5, SnSb2Te4, Pb2 



(14) i^^^-j ^ 2 2 a 3 7 2 
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S beT e 11, C u A s S e 2 , Cu3AsSe3, Cu 
SbS2, CuSbSe2, InSe, Sb2Se3, 
Sb2Te3, Bi2Te3, SnSb, FeTe, Fe 
2Te3, FeTe2, ZnSb, Zn3Sb2, VTe 
2, VsTes, Agln2, BiSe, InSb, I 
n2Te, In2Te5, Ba4Tl, CduNd, Ba 
13 Tl, CdeNd, Ba2Tlo 

[0 10 3] (6 7) ^m.^.f^':^tL.xmt^Bmzm^f 

[0104] <Elf>Sn, Pb, Te, Zn, Cd, 
Se, In, Ga, S, Tl, Tl2Se, TlSe, 
Tl2Se3, Tl3Te2, TlTe, InBi, In 
2B i , TeBi, Tl-Se, Tl-Te, Pb-S 
n, Bi— Sn, Se— Te, S-Se, Bi— Ga, 
Sn — Zn, Ga— Sn, Ga— In, B a 4T 1 o 

[0 10 5] (6 8) ^m.^.f^':^t\^xmmcmz.m\f 
20 f^i^<T>^^m'r^h^ . ■^^m\Lr^':^<jyW''^^mt. tie 

^inj^^siM^, mM.2,^QX.\>x?(o\\^%mx*^^z.hip^ 

[0106]<FS$>Sn, Se, In, Ga, S, I 
nBi, In2Bi, TeBi, Tl— Se, Tl— T 
e, Pb-Sn, Bi— Sn, Se — Te, S — Se, 

Bi— Ga, Sn — Zn, Ga — Sn, Ga — Ino 

[0107] (69) mm^m^iiii \.mmm<Dmf^^tz 
^mt^m^z.:}5^^xm^j:^:Ltt^»^i.<. 

-tx\z.'\^m,iy^^m^ ^ ixfc R OM-t" >{:^i7 ^U^'ff 

[0 10 8] (7 0) i^^m^x.^m^^m,^Wx\^mn 

iBfLixo^^:^ ^ {Cj^: l^r u— if [7 — ^pgRi-^^^^ 

v-\z.\m. 2ffiFejLii;t# < -r s^s^^-r-sc ^ if^ 

50 [0109] (71) mmm^^^W, U iF^tt^ ^nVu>^ 



(15) 



!^mW-7 - 2 2 3 3 7 2 
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(;l/NA) , y</u:^mxif^TU (9) (10) o 

0. 4 A./NA^ vT< 
0. 3 ^ x/T^ 0, 5 

^b^cTis (12) (10) (Dm^^^mtz-r^tt^ 

0. 5 l/NA^v T < 

(7 2) mi&±{z.m.^^tz\t^mm%:^i^xnm^h. 

7t , zn;^; /U :^ - t'- BS It ^ § «t T S i^^ia^lj^ 

[0 111] (7 3) mm±i:im.m^ti\ti^mm^i!rL. 
m^tz\^mi^wMf^^Bitm:^m\z.:i6i^x i^-^^^^ t? 
[0112] (74) {!) ie) \zum<D'\nnu 

[0 113J (7 5) mm±\z\Em^fzn^mm^^i^ 
xmf^^titi. =^^^/u^-\i^-M.<DmM^^i-tx±c^ 

m'^wi^mm^x-^xmn^td.^ • n^-r^'mnmmm 
mi^(Dmmi^^xh-^x. m^±{z.i^mm. mmm^tz 

^'-M.=tmMi.xmumm^\z,mmj^.m'A^±f^^tin 

[0 1141 (7 6) SKitcfia^fcl^i^Sji^^M. 

m^w^m^<\:{zx-^xmn^mm • n^-r^mnumm 
mi^<omi^:^mx^^x. st£±(c»as^?^^i-sx 

mt. mum^^B(o±{zmt^^mMm.^ttt]um^i^t 
mi^^B±\zm^^^^ t^\z. ^t\.hmm^B(Dm^mi!^ 
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5 xyNA 



[d 1 1 0] 



(9) 
(1 0) 



0. 9 X/NA (12) 

^^m-r^x.mt. ^ix{z,^i}(om^^tz\tmm\z\^xm 
[0 115] (7 7) mm±.\z\K^^fzni^mm^i^\^ 

xmfi^^titz. =^^-/i^^—\i'—Ms(DmM^^{1fX^\i:5 

mmmw<Dmm.^mx^^x. mm^izi^nm^mf^'t 

m^^fz\tmm\z.-Lxmt^^m^mf^i^tzm<Dm^^fii 
«9 -e^ -ti: ^ X ^ ^ « X. r ^ r ^ ^ 4# ts ^ -r ^ o 
20 [0 116] {7S)mm^m.'^.^i^t\^xn.^^\x. 

LaTes, L a T e 2, La2Te3, La 3X04, 
LaTe, La2Te5, La4Te7, LaaTe, 'L a 2 
Sb, La3Sb2» LaSb, LaSb2, LaaGe, 
La5Ge3, La4Ge3, La5Ge4, LaGe, La 
3Ge5, Ag2Te, Cr3Te4, C r 5T e s, C r 2T 
33, Cr4Te5, CrSb, C r 3G e , C r 5G e 3, 
CriiGes, CrGe, C r nG e 19, P t T e 2, P 
t4Te5, Pt5Te4, Pt4Sb, P 1 3 S b 2, Pt 
Sb, Pt3Ge, Pt2Ge, P 1 3G e 2» PtGe, 

30 Pt2Ge3, P t G e 3, NiTe, N i T e 0. 85. N 
iSb, Ni3Ge, Ni5Ge2, N i 5G e 3, NiG 
e, CoTe, CoTe2, 003X64, CoSb, C 
oSb2, CoSb3, Co5Ge2, Co5Ge3, CoG 
e, CosGe?, CoGe2, Si2Te3, SiSb, 
SiGe, CeTe, 063X64, Ce2Te3, Ce4 
Xe?, CeXe2, CeXes. Ce2Sb, CesS 
b3, Ce4Sb5, CeSb, CeSb2> CesGe, 
Ce5Ge3, Ce4Ge3, Ce5Ge4, CeGe, Ce 
3Ge5, Ce5S'i3, 0638 i2> 065814, CeS 

40 i, CesSis, CeSi2, Cr3Si. CrsSis, 
CrSi, C r S i 3, C r S i 2, CosSi, CoS 
i , O o S i 2, N i S i 2, N i S i , N i 3S i 2, N 
i2Si, Ni5Si2. Ni3Si, P 1 5 S i 2. Pt2 
Si, PtSi, LaSi2, Ag3ln, Ag2ln, 
Bi2Ce, BiOe, B i 3C e 4, 813065, Bi 
062, 0dii06, OdeOe, Od580 ei3, Od3 
Oe, Od20e, OdOe, Oe3ln, 0 62ln, 
C e i+x In, Ceslns, Celn2, Celns, O 
e2Pb, OePb, OePb3, Oe3Sn, 065811 

^0 3, Oe5Sn4, OeiiSnio, OesSns, CesSn 
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7, Ce2Sn5, CeSna, CeZn, CeZn2, C 
eZn3, CeaZnii, CeiaZngg, C e Z ns, C 
e3Zn22> Ce2Zni7, C e Z n n, Cd2lCo5, 
CoGa, CoGa3, CoSn, C r 3G a , CrG 
a, C r 5G a 6> C r G a 4, Cu9Ga4, CuaSn, 
CusZn, Bi2La, BiLa, B i 3 L a 4, Bis 
L a 5, B i L a 2, CduLa, Cdi7La2, CdgL 
a2> Cd2La, CdLa, G a eL a , Ga2La, G 
aLa, GasLas, GaLa3, InsLa, In2L 

a, InsLas, InxLa, InLa, InLa2, I 
n L a 3, LagPbs, La4Pb3, LauPbio, L 
a3Pb4, La5Pb4, L a P b 2, LaPbs, LaZ 
n , L a Z n2, LaZn4, LaZns, La3Zn22» 
La2Zni7, LaZnii, LaZnis, NiBi, G 
a3Ni2, GaNi, G a 2N i 3, GaaNig, GaN 
i3> NisSn, Ni3Sn2, Ni3Sn4, NiZn, 
Ni5Zn2i, PtBi, PtBi2, PtBis, Pt 
Cd2, Pt2Cd9, Ga7Pt3, Ga2Pt, GasP 
t2, GaPt, Ga3Pt5, GaPt2, GaPts, 
In7Pt3, In2Pt, I n3P t2, I n P t , Ins 
Pt6, In2Pt3, InPt2, InPts, PtsP 

b, PtPb, Pt2Pb3, Pt3Sn, PtSn, P 
t2Sn3, PtSn2, P t S n 4, PtsZn, PtZ 
n2, AIS, AI2S3, B a S, B a C2, CdS, C 
04S3, CogSs, CoS, CoO, C03O4, C02 
O3, Cr203, Cr304, C r O, CrS. C r N, 
Cr2N, Cr23C6, Cr7C3, Cr3C2, CU2S, 
CU9S5, CuO, CU2O, I n4S5, I n3S4, L 
a2S3> La203, M02C, MoC, Mn23C6, Mn 
4C, Mn7C3, N i O, Si S2, S i O2, S i 
3N4, Cu2Te, CuTe, CusSb, Mn2Sb, 
MnTe, MnTe2, Mn5Ge3, Mn3.25Ge, M 
n5Ge2, Mn3Ge2, G e 3W, T e 2W, AlSb, 
Al2Te3, Fe2Ge, F e G e 2, F e S b 2, M03 
Sb7, Mo3Te4, M o T e 2, PbTe, GeP 
d2, Ge2Pd5, Ge9Pd25» G e P d 5, Pd3S 
b, PdsSba, PdSb, SnTe, TisGes, G 
e3lVi7, GesVii, G e 3V5, G e V3, V5Te4, 
V3Te4, ZnTe, Ag2Se, Cu2Se, AI2S 
6 3, InAs, CoSe, Mnain, Niain, N 
iln, Ni2ln3, Nisin?, PbSe, f£^<DM 

[0117] :ithh<r>^X*\t. LaSb, CrSb, C 
oSb, Cr3Te4, Cr2Te3, C r 4T e 5, CoT 
e, 003X64, LaTe3, Cu2Te, CuTe, C 
usSb, MnTe, MnTe 2, M n 2 S b O 5 
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[0 118] mummM.m':^^\^^t.in^m^m. mt 

10 [0 119] tflrlB'itSlS^fflSfMTM^, »1Jt5S5ffll/^^» 

[0120] -sTi^^fcts-^fb-r ur 
[0121] mu-^mM.\^':^<Dm^m<nnw%viYt& 

X-O|^«ffl5n2^^»^k2C0fltO^n-?r*ix± 4 0%l^f^ 

[0 12 2] ni^ n2t0^d^± 1 0%^!^. ki<J:k2<:0 
^t^± 7 0%J£if^r**> t) , J.O I [ (ni+ i ki) - 

(n2+ik2) ] X [ (ni+iki) + (n2+i 

k2) ] \ ^X'mt>^ix^^m^Mmi)^e%^Tf}^h^<D 

^^»^Ll^o ^/c. ni^ n2<7:>^:&^± 1 0%J[^P^, ki 
^ k2<?5^:&^± 7 0%JeJlP^T-#> , K-:>nm^M^t^2 

c^f^. ^ii:^j^< i^xn^it-^ i^^/i^^:k^ < # 

[0 12 3] mmJ^mi^<r>fB^m (n, k) (7>»^Ul^ 

^mn. n^^tf^^s^t-G e - S b -T e7^<Dm^n. 
5. 0^n<6. 2, 1. l^k^e. 1 Xh^. 
nm<tfi^^^i>^ I n-S b-T e^(7^m^n. 
1, 5<n^l. 8, O. 6^k<3. 6 Xh^o 

[0124] ^m.^M'j^t^mB^'mmummnm\^^\^^ 
T, ^m.'^f&':^<D^mm^mm^m^nx^ /.^ i^^-a-i^. 
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[0 12 5] mnummmm(D^m\^mi^^ ^^mmi 
[0127] mm^<D^mm\t. mx.\tm<t^. 

[ 0 1 2 8 ] ^^felOi^^gc?:)^!)^ UTI^. Ce, L 
a, Si, In, Al, Ge, Pb, Sn, Bi, T 
e, Ta, Sc, Y, Ti, Zr, V, Nb, CrifccJ: 
XfWX r) 6» J: t? 3l(^ixfcd^?tc < ^ >b 1 o07c^(?:>S^ 

^t^. Cd, Zn, Ga, In, Sb, Ge, Sn, P 

ifel^i^J^i-^ UWk^fe. Mg, Ce, C a /^^(T^^^tife, 
Si, Al, Ta, B:^J:t^(Dmit^. ^ti\t. 

Ce02, La203, SiO, S i O2, In203, Al 
2O3, Geo, Ge02, P b O, SnO, Sn02, B 
1203, T e O2, WO2, WO3, Ta205, Sc 
2O3, Y2O3, T i O2, Z r O2, CdS, ZnS, C 
dSe, ZnSe, In2S3, In2Se3, Sb2S3, 
Sb2Se3, Ga2S3, G a 2 S e 3, M g F 2, Ce 
F3, CaF2, GeS, GeSe, GeSe2j Sn 
S, SnS2, SnSe, S n S e 2, PbS, PbS 
e, Bi2Se3, B i 2S3, T a N, S 1 3N4, Al 
N, A 1 S i N2. Si, T i B2, B4C. S i C, 
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[0 1 2 9] :ijXh(Oo^s m\l^Xn. ZnS^fct^J 

^oM<tj:< . mtm^x^mxh^.'^.x^ xaN, s 

i3N4, A 1 S i N2^fcf^A 1 N {mitT Jl- ^ C7 

\t. mi^^^'^Xh^.'^.X^ Y2O3, SC2O3, Ce 
O2, T i O2, Z r O2, SiO, T a 2O5, In 
2O3, A 1 2O3, S n02^fcJi S i 02^7tli:^n«btc 
10 5£l.^M^<Ot><75:5^iyF^ L^l^o yKm^^m^^S iXh 

[0130] mtmmm^mmm-mmm. 
[0131] mu^mmiaM^-^m^^m-r^ t . mmm 

t^^MXh^o 'e^'Jx.f^> 5 0 — 5 0 0 nmCO (Zn 

S) 80 (S i O2) 20MXi^. 12® • 

m^ikx,^\±th\cBiftfx^y) . m(Dmm'h^Mx 
20 [0 13 2] ttjiBi^^iii^^/c. ^mm^ xxjmm}<T^ 

[0 13 3] %mmc:^^mm\%. -^cT^^^co^iSr-m-^ 
\f—J^mm. :^^^y^^)'i^^f^}£\z.X'0^^&\.X^X\i^ 

[0 13 4] -m^. nm^z^^mm-r^t. Mm(om 
30 -^{cj: ^z.x. nm<oR^m(Dm\^x 

[0 13 5] =^W'(r>^¥k^X *):k^ <-r^tiisb\zn. IS 

xnK^wci}-^z.:b<D^m±'r^rfms ^xxirmm^ 
40 (om(omf^m<>^'^xum^mi^^-m^. . m'k.n^^ 

[0 13 6] ^mm^T^^'^^m^z.mj^t. i^m^t^mm 
nm(D^^'m(D^j^f^< t i>-^^^t^^hz.thx^^. 
mx.\-^. ^mm^^i^^^it^x-mft^-r^t. mmmnm 

{zx-:>xummnim(o—^o^w]^^fz'rx 5{c/^-5o 

[0 13 7] ^mm<Dmm.\^. SnmJ^ii, 4 0 0nm 

50 &.TX. ^o, umikmif6xv'm'^i^m<D\,^-ririi^^-:^ 



(18) 

33 

[0138] ^MSt LT, m&Mmt^2. OW/cm 
2O3, A 1 N, Si3N4, Z n S 

^'^S ( 0 . 0 2 W/ c m • d e g gjL_b. 0 . 1 W/ c 
m-deggJlT) t7>«-5^:^^ffi^\ ^FflS^S < S coff^ 

fit J: ^ t><£i/^^fe5gr^oW3^:fT-jS:*fS^ff^j5jj:-^ 

[0 13 91 ^^m\%. issaiE^^»jsoss«atcs£e 
[0 14 01 K^m<o^f^mii\^Kn(omz.. tniEt^s 

J: ^mmhft^. 

[0141] m^w^. um.mnm. ^mm. ^^m^ 

[0142] ffjiaiB^fflSP^, i^^s, ^mm. 

[0143] mz<D\%mMm^mnm^. ^mm^^:^^^ 
ydf^)i^^f::}f\z.x^x. *^n^m\:^^m^m.fmmh 
x^x-m^x^tzMwrn. m\cm. mim. ^mm^j^^. ^ 
^\^^nmm^f^\^m^t^(o^\z.^;^wc^'itt^mmt vxh 

m-^n^^^^ <'r^zt t^x^ ^m^t^h^o 40 
[0 14 41 ^<r>m%. WL^Mcm^. nn^x^^. % 
mm. mmtm±mcM\^x ^is^^bm^j^mm^i^if^ 

[0 14 51 Z<DXot^:M'^mi\:.^n^J:o :Lt{ZXV . 

m^Bi\i(oi&mii^i&Ti^. mAtmT-r^<ot^^mx^^ 
t-. ^mmt<Dm^m^txnmmi)-\^±'r^o 
[0146] -m^. nm^ m^^t) \^X'^xmm<D 

■^xia<<Diim^i^^^fiK mmzmmm^m\^^x\^^^m 
^{atm^^^iSi.\z'r^^tt^x^tj:\^\ ^rr-, 50 
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[0 14 7] ^(Om^<D»i^\^\.^m^BitW:t\^X\t. m 
[0148] ::^tr^y 2 u rnglT^ T*^^ Lfc U — 

^^ :^:^\y—^'<D\z*-j:s^mmci^mi.xmm\zm^^ 
1 \Bim'r^fd{fx^m^<Di — ^^mM:i>^-^mtfj:^. 

[0 1 4 9 1 ^^:^7^y m — <DUm h 7 

mm^'^x^yX\^^t^. 2oh^\^^\ttti)^Ai<Dh'7y^ 
[0 15 0] ^:^i^-^h^\^^\iiimmti^mwi^-i)'fi> 

:p^^^y hx^n\t^^m^ (1/2) \z.t^^\iLmiX<D)S. 

[0151] m^uit^Um b9 y ^ IlCDJ^X^M.-^^^ 
[0152] Sb, Te, Ge:ioJ:U^Cr 

j^':^t'r^nm^^^(om^m'^-h<Dmu^m\z.x-^x 

T(Dm^t^o^<m^i^x\.^fj:\.^:m^f}^^\.^^ ^tz. z 
^nf^^:^^<y^ V ^^{cxoxmmi^f-m^h. m^r- 
nm^^m^^x^iHtii^m^zfj:^, ^zx\ z(DX5fj:m 

(c, m^^zx-^xi^nm^m^mzmm^-^^^^^^x 
-'^^^^w^M\^xmmm^i^^B\^^^^. z^-r^ 

[0 15 3] I — '^t^^j:^^(7:>^^»/i^^—\^'—Ms^mMir 

^m\zn. mWimmmmm^\z^m^.m'j^i)^^^\^^j:\f^ 
m^hh^ib^. i^±<DXotj:m^B<t^m\zx*) . ^<on 
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[0154] z.(Dmi<Dmi^:^mx'\t. Mm.^.f^'7^itm 

[0 15 51 f^&it'r^^<'^-l--<Ji^t0^B^{Z.^\^^Vt 

[0 15 6] z.<o^^Pi<D'^\^m^<r>\MmMm.mnw<: 

[0 15 7] ^>J;tli\ ,^B^B^@'^.SB^B?i0(7)^{b, 

[0 15 8] iBfi^ffiWK^, »S«*5j:u«*r^ji 

[0 15 9] c<D^m<omi<DmmK.mmmt. mu^ 
1 --me(D\.^rtif)-<omwi^mmnf^^mmmti.xm 

[0160] mu'mnmmmnm(7:>(}^^j:< t 
mn. mmi^mm\c^mi.x\f^^<Dtm^i^{.\ i^mm 

[0 16 1] ^<D^m<Dm2<7ymmmmm:i^\t. mum 

[0162] 

tti^m\^^timnummi^xn. sb:i6xrjT eizmm 
B^tinx\zm^in^7zmii^mm^ixx\i^^(ox. 
'^'^ti:t'(Dum • n^^comMiz.x^xmmi^^^^'^-^m 

f&'Ai^^(D^f&'s;^jbmmt^{zx-Dx^mi^xh. ^<Dm 
^^x:K^ \^^m^n±unmt-m i^xi^^i^mm^^m 
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[0 16 3] Sb. T e'^SXXimUB^tznXX^f^^ 

ti^7tm\z^h\zmts,Ax^t^^ti^7t^t-^^-r^ 
[0 16 4] z.<Dmm<r>m5iaxxj'me(Dmwiummn 

[0 16 5] z.(o^m(Dfs Komnummi^xn. 

mi-me(D'mnmm^Mm^mx.x\.^:b<Dx. mm- 

[0 16 6] z.<D^^^(n>m2(r>^^nmmmwx\^. 

mi ~S6 o•^t^ta^^^^(7)l^-ri^:*^J: ^ f^^-^y^^ 

[0 16 7] z.<D^^<D%z(o^m,um.m.wx\t. tuia 

^itP^if^v V^^'O v^Xl^^^MzUm-^ — ^ 

[0 16 8] ^tz. n^itfi&^^xKi^mmizmAt^m^^^ 
mm^.m^if^9rmi.x^r^^fzi^. mm&m^mi.m{z. 

i^-'fmM\zx-Dxmmii§im^t^!ii^mtmmi^tzm(Dm, 

WiRl/i^mij^^^^iz^At^in^^ Z<ntz^^ B,Bf^m 

[0 16 9] mm^wt^tiii.mnm(o^i^mf^^mu- 

50 (8) r-^$nS tjO^f^xh^, ^*OAT-^^ 
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ih-r53a^^t>Oo (12) ^^(DF ti.X^^\x.\lT I 

[0170] ^^m<Dmm^m^m i^mmwixn. mm 

T. ^^v. (;i/NA) , ^</i-:^m:^it^m 

IE (9) Rv' (10) <Dmm^mt^-rzt\zx v . mm 
^m^t^\^m<D'^:^^nm<o:k^ ^^mmizi^^. mm 

:^^m}^^<7:>mmcm\^^xh. mm^w^^miri—^y< 

[0171] 

[0172] mmm 1 ] 

mm -urn) mzi-t. co^p^omi^M^jo'ts^ifi 

[0 17 3] ^-r, Lil^l 3 cm, m^\. 2mmr* 

[0174] -^^^^ h n >- . i; 
I? , S«i ±(c^-r (Z n S) 80 (S i O2) 20^i: ^ 

fc. ^l/^T. i^^ii2±{C. i^i4^^^r-^^C r4T 

6 (iii:^-ti-r) ^^m^w-^mms nm^xmmi^ 

itm. ^c^±fCS b 16T essG e leC r 13. 'rt£:t>% 

( (Ge2Sb2Te5) 7 (Cr4Te5) 3) <Omm<DU 
mmS^mmf^S 0 nmt.Xmm\^tZo rol^. Cr4 
T e5<^-yy h e2S b2T es^^--^^^ h <h{Cj:6 

(1 . 5~ 1 0) ■i)^m^ L.l\ 

[0 17 5] C r 4T esmit'i^^-ri^hf^m^^i^'^mitfj: 
[0 17 6] lS^^3±{w, (Zn S) 80 (Si 
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02) 2oB:XK^^j:^^mm4 5 nm<Dmm^xm 

f&l^ti^. C:^/N's/i^ y V^J^^fip^TA 1 97 

T i ^fcs^Ms 5 ^mms o nmi^xmmi^ 

[0 17 7] fdi::^. ^o/ii< y). mi(D 

Tto ^2 0v=^^;:^i5^^tt'f^. aC^l 3 cm, il^ 1. 2 
mmOSI^l' -bfCjiltC^ji^ixfc. ^i?^12 5nm 
CD (Z n S) 80 (S i O2) 20J^ct ^ 2 ' , 

0 nmOS b 16T essG e leC r 13. 'f'^J:t>'ib ( (G e 
2Sb2Te5) 7 (Cr4Te5) 3) (JOfE^H 3 * . mm 
m2 5 iim<D (Z n S) gO ( S i O2) 2of^X ^^J:^^ 
mS4' . *5j;U^jj^j^8 0 nm(7>A 1 97T i 3^J: D ^.t 

[0 17 8] -^cD^. i^^l^t:'^^/u-f^^h:^-;L^^/J^ 5/ h 
20 [ 0 1 7 9 ] CO^^z^T*?^, sits 5, 5' co^E^^ 

[0 18 0] (^DSSMalft:) tlJlBtJOJ: 5{^LT®f^L7t 

^^cotB^K3. 3' {c. *coj: 5 f::bT'l5}^.^B^s^l^^ 

^^J&^b. i[^T6om§3T•{^l5^^3(col^ro-p^^l^-<6 

[0181] 1 8 0 0 r p mr-lnJ^^-^^:. 

\^—^ (^:S8 3 0 nm) <r>\^ — ^^^<V-~^^mLWfs 

^^^y Y^<nmiU^ (NA) }e)^0. 5 5c5Dl/>'XT* 
3feL. g^l ^iiLriE^mSfcHS^Ufc. fS^j^3*^ 

[0 18 2] ^-r, l5».^Bl^t;<ofcae>. is^Mscoi^- 

12^ f> ^ 5/ ^ Ji{C, !7— 1 2mW, 1 3 mW, 14m 

wco^^u-— i^*3fe^^H^*ix5 0 0 [ilssMLrco 

(C, /•?!7— 1 5mWCO]^^ (DC) U-if5fe^ 1 0 0 0 

^0. IjLisec T-^-So 
[Ol8 3]g^l^T, ^-^57 — 8mW(?:)3l3gc^' — i^*3fe^ 5 

P^) 1:3:, *^0. 1 ju s e c T-^5o ^(7)^(0 \^—^%^^ 
50 !7 — 5-9 mWOSSSr-*?iX(;? J: 1.^ 
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[0 1 8 4 1 mu2mm<oiy—^^mM<oo%. ^"^v- 

^30^g:l/^;b■ ( 8 mW) <7>BS|tfi^lfe LT t> J: 

[0 18 51 ^<ryX.o\^. ^^V — <D^f^^\^—^%^^. 

[0 18 61 rnibou-if^Bs^tii. . 

[0 18 7] ^^<D\^-^^:)t:^if^y h^>^l^6^^. ^ 

i@oss#tr*iSi^fea^*DW^i:-t-^c^d^T-#-5, 

[01881 *t>l> V^f^:^if-y V<r>\ 2mW60]^g^U— 
(tB&cr>i«/-^I7-3t) ^ItHlBSW-r^ (BS#t0#r^ : 
*^^)0. 1 s e c ) fe^C. /^!7— 1 8mWO/^/U>^ - U- 

#tbT)gB^B{[:^-ii-5fca=!)(C, 8mW(7>ilgEU'-if3fe^{5r 

[0 18 91 ^o^m> 1 2.iai^<n>m^\^—f^<r>mM 

il-r ^ ^tS 8 m W(7:)i£ ^ U — if 3fe .BS#t CO (H]|g: J^«T b 

:ii:3&5i)';&^ofco rixti. i 2mWco]^^ix-if3fe(3DBs 

tS^^5 +{c:ii5Si.^,^5>T-^SC r4T es^^ 

(7>M^d5S5it/SB^B^t:^«^?^^G e2S bzT esOilSiSfCia 

[0190] f^^. C r 4T e 5^75S1.^J^ 1 2 5 2'' C T* 
G e2S b2T e5^0Sfe.^Ji6 3 0** Cr*^>-5o 

[0 1 9 1 1 mm ' m^^) e^ctc. gjiioj; 5{clt*d 

4>ra''^t7— U^/U (8mW) ^fl5/^!7— U-^-C/U (18m 

w) ^(Dr^r-^^ib^iirT'rf^ois^^fT^.^ofco la^-r 

L) ^ I— if5fe(7>^^^57— U-</U (ImW) iZT^f^X 

[0192] IS^ffl if^feoSS u-<yu^ q^r^ i/-</^^r 
(Dy<9-'itm : 0. 3 — 1:0. 8 ^ 

[0 19 3] z.<Dx^fj:um:^mx'n. mzmmmm 
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[0 194] L;«>^L. ^#^x.P#<O^*DC0 1 (HllsSrcl^ 
1S«[mte"^. StIia(D/^!7-^^lfilUfcsB&fflu-if3fe<^^» 
Pfl/'^!7— U-^/U (8mW) {Cifi^^^^!7-- (^!|x.J^9m 

w) (Dmm.t^^mMi^x. tB^^nri/^S'it^^i^ofc 

if3¥:(7)®^^!7 — U'-^/u (imW) ^lESffl l^— if 3feC0ift 
10 /^!7 — u^/u (l8mW) cDPatr, US^Mi-^— 
^(7)c|Df^/-^r7^U^/i/ (8mW) ^i^^'-^!? — U-^/U 

(i8mw) (Dmx\ 'mnm-^\z^^r^<9-^m\^rz. 

U'-if3fe^0B#tbrf5fi^-r-5 J: 5 {-brt> rcoj: 

(CXN) ^dqtbix-So 
[0 19 5] r:(Oj:5{^br?^^^(cS«5Zi;^^-rs^'a' 

1515^^ l^ — if 3feC0i^ U-</U ( 1 8 mW) ^1 tl^fzt 
20 0. 4-1. 1 O^aiC^^-r'6cO;&^0^ Lv^o C 

[0 19 6] z.<r^-)3m^. z.(n>^^^(nummiLt^'oxfs: 

[0 19 7] z.<r>mMm(n^m,'^®MWXvt. w-if3t 
cD^'^r7-^^jlffli: 1 5%f^< bf'MH/^^fl^T% IB 

^- tW^^l 0^l5]i^_bi^i9iS-rr i::a^-qt^T-#?of::o 
^7t, 2MH z Off :^^f5^b7tP#(75|?:^ft-tOC/N 

J(7 [0 19 8] r(7:>^IS^'J(^lS^^3X', S^^x."^t^[Hl 
!S:^1 0^EI£jl±tC"r5C^:&^r*^-5(?5Ii. 3 ^ 

[0 1 9 9 1 tB^J^3(^±{Cjf0iS;^ix/cZ n S- 

S i 02^^^^^^ 4 <J: A 1 - T i (DKW^m 5 h ^^^S&L 

[0 2 0 0 1 (T e^^Sy ^rOHi^) tuiao (G 6 2 
Sb2Te5) 7 (Cr4Te5) 3«t t) 5 IB^IR 3 jo!/^ 

[0 2 0 1 ] 
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y= 


34 


0. 5 s e c 




y = 


40 


0. 1 a s e c 


[ 0 2 0 2 ] {ci i;k^(D7zm<Dmf^t<Dmm) m6<D 


y= 


5 0 


0. 1 /z s e c 


HfttllUtTDG eesT e25C r lo^ S b 30T e eoC r 10^ 


y= 


6 0 


0. 1 M s e c 




y= 


6 7 


0- 5 /i s e c 




y= 


7 0 


1 . 0 /z s e c 


8 0** C, +i^M^9 5%4^{C 1 0 0 0P#r^Sl^7t 


y = 


7 5 


1. 5 ;i s e c 




y= 


8 0 


5. 0 u s e c 










10 [0 2 0 3] 


y= 


2 0 


4 2 dB 


y = 


2 5 


4 6 dB 




y= 


3 0 


49dB 




y = 


34 


5 0 dB 




y= 


4 0 


5 0 dB 




y= 


5 0 


5 0 dB 




y= 


6 0 


5 0 dB 





ricoSSmj:^, T e#^rfiy ;a^2 5 ^ y ^ 7 5 (7:>^Htc 

S b 3oT e 60C r 10 
S b 28T e 58^ e 4C r 10 
S b25T e55G e iqC r 10 
Sb22Te5iGe 17 C r 10 
S b 12T e 38G e 40C r 10 
S b 2 T e 28G e eoC r 10 



12 0' C 

15 0' 

16 0' 

17 0° 
19 0° 
2 2 0' 



C 
C 

C 

c 
c 



S b 3oT e eoC r 10 
S b 28T e ssG e 4C r 10 
S b 25T e 55G e loC r 10 
S b22T esiG e 17C r 10 
S b 12T e 38G e 40C r 10 
S b2Te23Ge60G r 10 

[0 2 0 4] llecOH^^^^^illtT^S b45T e45C r lo^G 
e isT e 72C r lo^/^^C r ^^S^:— X^tz^^M 



2» 
2. 5f* 

WLmt. 8 0° C, +B>FfMS9 5%^{C1 0 0 op^r^g 
[0 2 0 5 ] 











S b2T e7iG e 17C 


r 


10 


2 1 0° C 


S b4T e egG e 17C 


r 


10 


2 0 0" C 


S bgT e67G e 15C 


r 


10 


19 0* C 


S b23T essG e 9C 


r 


10 


1 7 0° C 


S bsoT e 54G e eC 


r 


10 


1 5 0° C 


S b asT e 49G e 3C 


r 


10 


1 3 0* C 


S b4iT e47G e 2C 


r 


10 


1 1 0* C 










S b2T e 7iG e 17C 


r 


10 


5m 


S b4T eegG e 17C 


r 


10 




S bgT eerG e 15C 


r 


10 


2{* 


S b 23T 8 58G e 9C 


r 


10 


1. sfiS 



(23) 



4#M^7 - 2 2 3 3 7 2 



10 



43 

S b 3oT e 54G e eC r 10 
S bssT e 49G e 3C r 10 

S b4iT e47Ge2C r 10 

[0 2 0 6 ] G e O^^Sp ^ S bO^^fSx (7:>i± (p 
10 0 OP#Fagl^/c^COes/ h • aL-y—U— ho^^k^ 
[0 2 0 7 ] 

(p/x) =0. 15 2. 0#F 

(p/x) =0, 2 5 1. 

(p/x) =0. 5 1. 5f& 

(p/x) =1. 0 1. 5« 

(p/x) =2, 0 3. 0« 

r<7>/S:^ct »3 , GetO-^^flcp t S bO-^*:i:xOtl: 

1 0^{s]$^^o:^i^ft-§-C/N 

q = 0 4 2 d B 

q = 3 4 6 d B 

q = 4 4 8 d B 

q=10 50dB 

q=20 50dB 

q=34 48dB 
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1, 5fSF 
IfiSF 
lf& 

(p/x) 0. 25< (p/x) ^1. OtDffi^ar- 

[0 2 0 8 ] C r4T e5(D^^T-^6S bMT e>tj-Ge 
CO^^srx, y, pCOli^, X : y : p = 2 : 5 : 2 
i^oTC r 4T esCO^^fi^^^k^-^fc^^, U-— 
(7)^-?!7-^^3®flJ: 19 1 5%iS< LfcJ^LV^^ft^T-l O 

^[Hj^#mx.fcm(7^^^ft-§-oc/N^ay^b/!:^ c 

[0 2 0 9] 



Sfficfc*? 1 5%ia< LfcJ^bl^^ft^T-1 O^lMlS^^x. 

[0 2 10] rrr- r?H*itj -fr-tcfBS^ixTt 

(7>, St:i^#Stl^<7:)ft#-coit^d BT-^Lfct><7>T-^ 

So 

[0211] 



[0212] ttJiBCOC r ^ 1 0%^.;[jaL/!i^T% T eO 

l.^^fl^r-1 0^[Hl^#mx.fc^CO^^{t^<75C/NJi. 
[0213] 



Q = 22 
a = 34 
Q = 40 

a = 5 0 

. C r (TD^^fiq t^i 



2 5dB 
2 3dB 
2 0 dB 
1 7dB 

1 05[D]^g|^o^^ft^(^c/N 



X = 3 8 
X = 3 0 
x = 1 5 
X =8 
X =4 
X = 2 
X = 0 

a ^ ^ ^ ft O C / N # b n 5 ;i ^ 5> d * 5 o 
[0214] J; "9 , r <r>nMm<0 S b 16T e 55O e 



4 8 d B 

5 0 d B 
5 0 d B 
5 0 d B 
4 8 d B 
4 6 d B 
4 5 d B 

16Cri3, -tfiit>-h (Ge2Sb2Te5) 7 (Cr4T 
es) 3^lS^m3fi, ^^5 8 0" C, +i^MS9 5%* 
5(7 {CI 0 0 0^KSv^/cP#Ot's/ h - ni^— hO^Yb 
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[0 2 15] mM7t^<Dm<Dmi) CT<D—^Mitn 

^^{C>ft;tr. Ag, Cu, Ba, Co, La, Ni, 
P t, Si *5J:0«S r ^Sjlt/^V^/ ^ \''7Z^(Doh(0 

q) . Tm<OX ^fil'T — i^tm^tltlo 
[0216] 

a = o 5 X 1 0^0 

Q=l- 0 8X1 O^EI 

q = 4. 0 1X1 o^ia 

Q=l 0.0 2X1 0*151 

q = 2 0.0 2X 1 O^IsI 

q = 3 4. 0 2 X 1 O^ig 

q = 4 0. 0 1X1 0*0 

[0 2 17] mM7b^(Dj\^(Dm2) Cr{ZMx.X. m 

m:bU^(D^0:d^O , 5%JeX±, 2 OJ[l^%jEXT't*#>ixl^> 

[0 2 18] m^l-^s G e8.2S bi6.4T e64.4T 1 o. 5 
C r io.5l5^i^r-f^. C/N 5 0dB. «»|"5Tt^III» 

2X1 05[HIii5f#btl.7to 
[0219] T 1 (D-n^fzit^mzi'tK.X . y^u^^- 

[ 0 2 2 0 ] T uc>ftx.xN (^^) ^mmi^fzm^. 
[0 2 2 1 ] mmyzm(Dm(D^ii3) z.(Dmz, ti 

-^{Ci^t>;^^;d^bS e ^lj[^.^%j[^±. 1 0 J[^^%aT 

[ 0 2 2 2 ] (^i^{b^5>Oftil(7>^lJ) ^O^JS^lJcDtiS^ 
ft:jlJt:^X*>^G 623 b2T esCO— 9i5^G e S b2T 
6 4, GeSb4Te7, In3SbTe2, In 35 Sb 32 
Te33, I nsiS b26T e43> *5 J; UfCiX b 
(D^ib<7):}^fj:< th — ^Xm^^X^Xh^ GeCO— 95^ 
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[0 2 2 3] (mm.^.f^'^<D^<Dm) i^t^^-r^^m.^.^ 
^(^. it'^mxh^^^i.. Ttmmw'^^^xh z 

<omMm(DMmM.f^^^Xh^C r 4T e 5<D—M^ti\t^ 
tP^LaTe2, La2Te3, La3Te4, LaTe, 
La2Te5, La4Te7, L a T e 3, LasTe, La 
2Sb, La3Sb2, LaSb, L a S b 2, LasG 
e, La5Ge3, L a 4G e 3, L a 5G e 4, LaGe, 
La3Ge5, Ag2Te, CrsTes, Cr2Te3, C 
rSb, CrsGe, Cr5Ge3, CruGeg, CrG 
10 e, CriiGeig, PtTe2, Pt4Te5, PtsTe 
4, Pt4Sb, Pt3Sb2, PtSb, Pt3Ge, P 
t2Ge, Pt3Ge2, PtGe, P t 2G e 3, PtG 
8 3, N i T e , N i T e 0. 85> N i S b , N i 3G 
e, Ni5Ge2, N i 5G e 3, NiGe. C o T e 2, 
CoSb2, CoSbs, Co5Ge2, CogGes, Co 
Ge, CosGey, CoGe2, Si2Te3, SiS 
b, SiGe, CeTe, Ce3Te4, Ce2Te3, C 
64X67, C6Te2, CeTe3, Ce2Sb, CesS 
b3, Ce4Sb5, CeSb, CeSb2, CesGe, 
20 Ce5Ge3, C e 4G e 3, Ce5Ge4, CeGe, Ce 
3Ge5, Ce5Si3, Ce3Si2, C e 5 S i 4, CeS 
i, C63Si5, CeSi2, CrsSi, Cr5Si3, 
CrSi, C r S i 3, C r S i 2, Co3Si, CoS 
i, CoSi2, NiSi2, NiSi, Ni3Si2, N 
izSi, Ni5Si2, Ni3Si, Pt5Si2, Pt2 
Si, PtSi, LaSi2, Ag3ln, Ag2ln, 
Bi2Ce, BiCe, B i 3C e 4, BisCes, Bi 
Ce2, CdiiCe, CdeCe, CdssCeis, Cds 
Ce, Cd2Ce, CdCe, C 6 3 I n , Ce2ln, 
30 C e i+x I n, C 63 I 115, C e I n2, C e I ns, C 
e2Pb, CePb, C e P b 3, CesSn, CesSn 
3, Ce5Sn4, CenSnio, Ce3Sn5, Ce3Sn 
7, Ce2Sn5, C6Sn3, CeZn, C e Z n2. C 
eZn3, Ce3Znii, Cei3Zn58, C e Z ns, C 
e3Zn22. Ce2Zni7, C e Z n n, Cd2iCo5, 
CoGa, CoGa3, CoSn, C r 3G a , CrG 
a, CrsGae, C r G a 4, Cu9Ga4, CusSn, 
Cu3Zn, Bi2La, BiLa, Bi3La4, Bi3 
Las, B i L a 2, CduLa, Cdi7La2, CdgL 
40 a 2. Cd2La, CdLa, GaeLa, Ga2La, G 
aLa, Ga3La5, G a L a 3, InsLa, In2L 
a, In5La3, InxLa, InLa, I n L a 2, I 
nLa3, La5Pb3, La4Pb3, LauPbio, L 
a3Pb4, La5Pb4, L a P b 2, LaPbs, LaZ 
n, LaZn2, LaZn4, LaZns, La3Zn22, 
La2Zni7, LaZnn, L a Z n 13, NiBi, G 
a3Ni2, GaNi, Ga2Ni3, GasNis, GaN 
13, NisSn, Ni3Sn2, Ni3Sn4, NiZn, 
Ni5Zn2i, PtBi, P t B i 2, P t B i 3, Pt 
50 Cd2, Pt2Cd9, Ga7Pt3, Ga2Pt, GasP 
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t2, GaPt, GaaPts, GaPt2, GaPta, 
I nyP t3, In2Pt, In3Pt2, InPt, Ins 
Pt6, In2Pt3, InPt2, I n P 1 3, PtsP 
b, PtPb, Pt2Pb3, Pt3Sn, PtSn, P 
t2Sn3, PtSn2, P t S n4, Pt3Zn, PtZ 
n2, A IS, AI2S3, B a S, B a C2, CdS, C 
04S3, CogSs, CoS, C o O, C02O4, C02 
O3, Cr203, Cr304, C r O, CrS, C r N, 
Cr2N, Cr23C63, C r 7C3, C r 3C2, CU2S, 
CU9S5, CuO, CU2O, I n4S5, I n3S4, L 
a2S3, La203, M02C, MoC, Mn23C6, Mn 
4C, Mn7C3, N i O, Si S2, S i O2, S i 

3N4, ±u^mM,m^j^(omf&7t:m<om<tm<o 5 "fbmm^. 

<Oh(^. Cu2Te,CuTe, Cu3Sb, Mn2Sb, 
MnTe, MnTe2, Mn5Ge3, ]VIn3.25Ge, M 
nsG e, Mn3G 6 2, G e 3W, T e 2W, A I S b, 
Al2Te3, Fe2Ge, F e G e 2, F e S b 2, M03 
Sb?, Mo3Te4, M o T e 2, P b T e , G e P d 2, 
Ge2Pd5, Ge9Pd25>GePd5, Pd3Sb, Pd 
5Sb3, PdSb, SnTe, Ti5Ge3, Ge 
3lVi7, GesVii, GesVs, G e V3, V5Te4, V 
3X64, ZnTe, Ag2Se, Cu2Se, AI2S 
6 3, InAs, CoSe, Mn3ln, Nisin, N 
iln, Ni2ln3, Nislny, PbSe, ti:lf(DB 

[0 2 2 4] :itlh(Do ibX'. LaSb, CrSb, C 
oSb, Cr3T64, LaTes, C r 4T e 5, C r 2T 
63, Cr3T64, CoTe, 003X64, Cu2Te, 
CuTe, Cu3Sb, MnTe, MnTe2, Mn2S 
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= 5mi^% 
= 1 om^% 
= 2 om^% 
= 3 om'^Vo 

= 3 om^Vo 
= 6 om^% 



[0 2 2 5 ] (i^ffl^,^^(7:>^*^C0fi) ^m.'^J^'A(D 

10 t\ 

[0 2 2 6 ] i^^.'^.^^^c^'^'J^ \^Xi$^tz.mU<D^^<D 
[0 2 2 7] 

v' =2 5% 1% 
v' =3 5% 296 
v' =5 0% 6% 

[0 2 2 8] {mmLmm^^<ry^mMA\:.%m<n^^^^) 

(7:>^mm7tm<om'f^^<DmzM-r ^%^\^ im^%) xm 

:L<DC/N<Dmtn. ^t\^XCi^^/U<Dmt\Z,X^h 
(DX^^^ 
30 [0 2 2 9] 



1 0 



T-r^::.t:d^i^f)^^fz. J:oT, 10il^%^a' ^5 

[0 2 3 0] {mmj^.m^<ommm9^m) S5iB^,^4><z> 



4x1 o^® 

1 X 1 0^0 

1 . 5x1 o^m 

2 X 1 0 ^0 

3 0 d B 
3 0 d B 
2 5 d B 
2 3 d B 

An= i \ ni- ml y ni) XlOO, 
Ak= (I ki— k2l/ki) XlOO 

t LTN i^^Jl^<DmitlZX^h<OXh^o 
[0 2 3 1 J 

SO 



(26) 



^mW-?- 2 2 3 3 7 2 



49 



Ak, An=10% 
A k , A n = 2 0 % 
Ak, An = 30% 
Ak, An = 40% 
A k , A n = 5 0 % 
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[0 2 3 2] (S5ia^.^:J>co«rfflfe<^«j* ■ ^i^) 

l^fzO T 4T e5^^t^(0^mM^';^n. Ml (a) (b) 

(c) ^^^'rx^:^j:mmx-mmm3(D\^m^^ui'r^. 

[0 2 3 3] m (a) X-\t. ^m(Dn^<D^m.^.f^':^ 

fi^i^mm^tj^':^ 3 a xh^o jsia.^,^^3 b(Dmm:^ 
^mj^.f^^j^3 b<D^t^s^(Dh^h<D\t. mmm3(D 

[0 2 3 4 ] HI 3 (^^^T-f^. i^^.-=^.J*3>3 bl^Cr4 
Tes. +i^'ft^i?fe^3 a f^G 623 b2T esJ: l9i5feori^ 
6. 

[0 2 3 5] m (b) T-l^, ^IS:(7)iSJ».^,i«^3 bO 

mi (a) om-B-^i^ i^r-^^, L;5-L. i^m.^.m 
^J^3 b^a^st^tc^FfHiLri/^s^^^m/^oTi^-So ■r?:^^? 

umm3<o—:^(o^m\cm\^x:^^. ftno^^t^o 

[0 2 3 6] [11 ( c ) Xit. ^m<0^m.^.m':^ 3b(D 

^mmif^:K\^^\zmM^ti. -'»m\zfj:^fzvtmxmmm 

3l^(c5^^Lri^6. ^fj:t>ib. ^MMfi^i^Sbii^^K 
Wm^^lhl^. 't(D^m.'^M's^3 b<D^^(D/\s^l(D^\Z. 
n^<tf^';^3 a^>mi^^7^^tlfzikm\Z/j:<>X^^^, 

n^(DMmM.}^i^3 b\t. umm 3 (Dm:^<D n-mz-mi^ 
ri^^o n^^t)^'A3 K\^^izm^\^f:iit^mxum 

i^3 '^'(C^:j^Lri^5o rO^^BJ^. Hi (a) (DM^ 
{Cjo^^T. ^g^^fbi^i^ 3 a <h 3 b ^ feS^^ 

[0 2 3 7 ] f^m^i^^^Mf^^Bit^mzx mi(D 

(a) — (c) (D:i^m<Di^-rM^:i)^tiim.'t^i)^. 

oi^«r-feoTt>. i^i^.'^,j*i^3 b{cj: tp. umm3^ 
Mm ' mm^'^f:im^<onmtm» 3 a (omw}i^j:xj'u 

5o 



1 0^[n]#^^;l^(7);^:^f=-§-OC/N 
4 9 d B 

4 8 d B 
4 7 d B 
4 6 d B 
4 3 d B 

[ 0 2 3 8 ] z(Dmm\zia\^'^xn. mm^f^'A3b<D^ 

[0 2 3 9 ] mio (a) :fcj:r/ (b) (7>^5tc. iSffi 

.■^>i^fe^3 b c7:>^ffi^:d^?^i:LT5>^t-'5«-e'. (12 
(b) oj:5{-, tfi^^3 {7)i/^-m;6^— ^(7)#ffi;&:^bfa 

^;^3oM^T(D (1/3) ojiEgtrfftiiixfctegr-fa 

m.m:3<nm:mzWi=Tfmw. {^xr. missirffi^i^ 
5) ^^x.. 't<Dmmz^\-]^^^m^.^'^f3b<o^^ 

[0 2 4 0 ] r^:^;^^^^^d' J 1^. ^^^{cf^. m 

20 2 (a) Oi:5{C. %\mm^'^\Z.ia\-^:^Ye^tmn^ 
[0 2 4 1 ] TjlS^hj Ji, l5@jJK3(7)J^ffi(cSa:/^K 

^^r. ^i^^.^.;5jc^3 b(7:)trtb^(7)ta^m3 (DM^t^S 

30 [0 2 4 2 ] - CD Ti^^hJ f^. 1114 (a) XZm-t^b 

m:^<r^'^m^.j^'^3b<Di^Wimt^'7f^-t^W}^b. 
114 (b) \Z.7i^^^o\Z. ^^<Ty^mM.J^':^ 3 b 

mt^umm 3 <r^^io<o^m\z.^ \^x^^^^m^t\zM 

[0243] ri^^h'j. Ti^^ h' ' J t1jf5 
Tj^^hj lim\:.^7L->5X^^i)'^^ 04 (c) {C;^-rj: 

5 t>i1±iKcoS5a^i*5> 3 b otFf m^:5^SS^JK 3 co^T^co 

[0 2 4 4] ^^'L^f^^m\\ 112 (a) {C^-fJ; 
5(c. StllBmiS^S»r®{cjo{t5. Pg^-rs 2o(^?SJ« 

[0 2 4 5] rS:^^L^^»p' ' J Ji. Hi (c) \Z7f^ 
-^X.bXz. ^dFLS(75ilGiK^,^^>3 bid^^fm-T'S^^tcig 
ffi^tL^t>OT% ftltBmigm^S{cjo(j'-5i^^.^.^5> 
3 b <n>^V^m(O^^V<oX^ ^ co^::^M^S*-r So 
[0 2 4 6] r^:;^7L-^3£p ' ' J f^. :I:*e<J{C 

5^ ^ircliR^gi^ifilNm-^ti, TL(??ii:@^lt»L, tSRj^^ 



(27) 
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[0 2 4 7 ] r^:^M^$wj f^. ^^XH^m 

[0 2 4 8] (iSia.«^^i*^(7>WdbfeC0-tfe^O^m) |g 

d ' = 5 0 n m 
d ' = 3 0 n m 
d ' = 1 0 nm 
d ' = 5 nm 1 , 

d ' = 1 n m 

1 O^IhJ^^^ 

d ' = 8 0 n m 
d ' = 5 0 nm 
d ' = 2 0 n m 
d ' = 1 5 nm 
d * = 5 n m 
Z.<r>m^^^\ Snm^d' ^ 5 0 n m(7:>®SS:&5^Ef ^ U 

[0 2 5 0 ] Iil4 (b) <DX^\Z^ ftt^Oi^e.^.^^3 

[0 2 5 1 ] 

h = 3 0 nm 2X1 0^0 

h = 20nm 1. 5X10^0 

h=10nm ixio^ia 

h= Onm 4X10*111 

wO.S^J:>?, 1 0 nm^hcojgSi&^aF^ Ul^r 



52 



[0 2 4 9] 

2 X 1 0^® 

2X1 O^IhJ 

2X1 O^fHl 

5X1 0^® 

4X1 O^fD] 

4 6 d B 

4 7 d B 

4 9 d B 

4 9 d B 

5 0 d B 

[0254] 



2X1 O^IsJ 
1. 5X1 0^0 
1X1 O^Hl 
4X1 O^Iil 



[0 2 5 2 ] 114 (c) CDJ:5{C. fe<^60S5Si.^.J*5>3 

[0 2 5 3 ] 

h' =2 Qnm 2X1 0^0 

h' =1 Onm 1. 5X1 0^0 

h' = 5nm 1X1 O^O 

h' = Inm 4X1 0*0 



h' ' =20nm 
h' ' =1 Onm 
h' • = Snm 
h' • = Inm 

C(7>)g^J:i?, 5nm<h' 

30 [0 2 5 5 ] rc^D^ii.p^gggi i J ^ej^^/^sm-^, 

UfcJ»b^^^f1^r•l O^0m^m:t7t^'7>:^^fi^<73C 
[0 2 5 6 ] 



i = 1 2 O n m 
i = 9 0 n m 
i = 7 0 n m 



8 X 1 

. 5 X 1 O^IhI 
. 8 X 1 0^0 



(28) 
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== 6 O n m 
= 4 0 nm 
= 1 5 n m 



= 7 0 nm 
= 4 0 n m 
= 3 0 n m 
= 2 0 nm 
— 1 5 n m 
= 1 0 n m 
5 n m 

:^<Df^^^y)^ 2 0 nm^ i ^ 9 0 nmO^H:d^^if^ U 

[0 2 5 71 1^1 (c) (DXoiz,. mmM.fAii^ 3 b iim 



[0 2 5 81 

p' ' 
p' ' 
p' ' 

I t 

p 



2X10^® 

2 X 1 o^im 

2 X 1 

5 0 d B 
5 0 d B 
4 9 d B 
4 6 d B 
4 5 d B 
4 4 d B 
4 0 d B 

[0 2 5 9 1 ^?L«OiSM/^>^fe^ 3b(D ^m:km.m^ 
[0 2 6 01 



= 5 0 nm 
= 6 0 nm 
= 8 0 nm 
= 10 0 nm 

, p ' ' ^ 8 0 nm 



1. 5X1 O'lHl 

1, 5X1 o^nr 
1X1 o'la 
4X1 o^m 

1 0^01 



20 



w= 5 n m 
w = 1 5 n m 
w = 2 0 n m 
w— 3 5 n m 
2 0 nmCOgSffifi^^i?-^ Ul^: 



[0 2 6 1 1 {^mM.^':^(DUM.t(Dmm ummz^ 

{c*frfcti-#-SS5ffi^^3>3 b(7>iS^ (m. p, ) 
[0 2 6 2 1 



F # * X.^ COS :t ff O C / N 
5 O d B 
4 9 d B 
4 6 d B 
4 0 d B 

30 (JOffiSaf^^^^ L< , 9 3 0' CJ^;l±C0jgHd^J: "9*?^ L 

[0 2 6 3 1 ssa.#.^:9- 3 b d^wtb Lfcmco»^5> m 

[0 2 6 4 1 



m. p. =6 0 0" C 
m. p. =7 8 0* C 
m. p. =9 sec 



7X1 O'lil 

1. 5x1 o'lm 
2X1 o^m 



40 



:L(Dm^xy). S5Si^iS;5>3 bcoffi^j^ 7 8 0" 

m. p, (7)^=0* C 
m. p . (Dm=- 1 5 0* C 
m. p . 3 O 0" C 

z.(Df^M:XKi. ffl^f^^i^ 1 5 o** c^^±,(Dmmi>^»t. 

L<. 3 0 0° CJt^iofeffld^J: 

[0 2 6 51 (.mm^m'Atnmiti^<Dm^Bit^m<o^ 
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7 X 1 o^m 

1 . 5 X 1 O^lHl 
2 X 1 0^[53 

3>3 b tnmit^^:L-r&m.^.fi^i^3 3i(Dm^B^tw.^<D 

[0 2 6 61 



(29) 
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4X1 O'lHl 

1x1 o^im 
1. 5X1 o^m 
2X1 o^m 



s= 5" C 

5 = 10" C 

5 = 3 0' C 
s=40' C 

[0 2 6 7 J if^mm\c^m^'^^Mmj^mi^t<om 
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[0 2 6 8] 



= 0 n m 

= 1 n m 

= 5 n m 

= 1 n m 

= 5 n m 

= 1 0 nm 

= 2 0 n m 



rOjg^J:!?. lnm<c' ^ 1 0 nmOffiH}^^*? ^ L 

[0 2 6 91 ^t75^m^'jr*f^. i^S®2ioJ: 

U«4'Mii4 n S - S i 02(-<t fJ^^/^feUTl^-S^^. 
Z n S-S i 02fMtx.r. Si--N^$t3^4, S i -o 
-N^*t3^, S i O2, S i O, Ti02, AI2O3, Y 
2O3, C e O, La203, In203, GeO, Ge 
O2, PbO, SnO, Sn02, B i 2O3, T e O2, 

W02, W03, SC2O3, 7.To^f^}^<n>m\Lm. Ta 

N, A 1 N, Si 3N4, A 1 - S i -N^*t5^ m^XH 
A 1 S i N2) f^i>£(r>m.\\J^. ZnS, Sb2S3, Cd 
S, I n2S3, Ga2S3, GeS, S n S2, PbS, 

\2Szfi:}£<n>MW^, SnSe2. Sb2Se3, Cd 
Se, ZnSe, In2Se3, Ga2Se3, GeSe, 
GeSe2, SnSe, PbSe, B i 2 S e 3/.^ (O-^ 
U-Wb^. CeF3, MgF2, C a F 2?t^ 
#:)6lM^Si, Ge, T i B2, B4C, B, C, t.fz. 

[0 2 7 01 4^r^ii4 ^^B&Lfc^-B-{cr:i. ^m.mm,t^ 

^*^3 0%<g:Tb, t>*^5 d Bil^lDL:/^o 

[0 2 7 1 1 4^r^jl4C0M^^}d^ 1. 7j[^Ji, 2. 3J£jL 
TO^StC^S^-a^, 3 nmi^Jb, lOOnmJei 

TO^a, *5J:tJ^l 8 0 nmejL±, 4 0 0 n mEiTOgl 

[0 2 7 2 ] CCO^it^yT-yS^tii SJcMt^fcA I -T i 
O^ti^tJfC, Au, Ag, Cu, Al, Ni, Fe, C 
o. Or, Ti, Pd, Pt, W, Ta, Mo, Sb<7> 



5 X 1 o^IH] 

1 X 1 0^(s3 

2 X 1 0^0 

1 0^[5]^#^^m(7:>^?:^«^(?>C/N 
4 7 d B 
4 7 d B 
4 6 d B 
4 0 d B 

f£ ^<om<D lib's t<Dm^m^^ t*%:m^^xh^\^\ 

[ 0 2 7 3 ] zcommmr']^. ^m\^m,m. vyy^^^ 

[0 2 7 4] ^mm4. ^Mm5:i6xxii^mm2<D-'^ 
mms. £ffii/iE»iK3/4'ras4. mmi/umm 

[o 2 7 5] J^Jii&-<3tJ:5{c, r(7>^mfi?«jco'lS«|5^ 

[0 2 7 6 ] [||Jfe^!j2] |IJfe0iJlOSb-Te-Ge 
-C r ^OlB^J^5 tcjol^r, G e ^ I nT-^^gmL 
^^7 fct>60{C3ri^-r5 Sb-Te-I n-Cr^(DCri2l 
n35S b 12T 6 40. -t^t^^ (Cr4Te5)2(In3S 

25C r lot S b3oT eeoC r io^m^^m±X*^(Om^ 
50 (Df^^Bitm^mt. 8 0' C. ^15^-^*9 5%=t^{Cl O 0 



(30) 
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[0 2 7 8] 



S b 3oT e 60C r lo 
8622^651! niyCrio 
S b isT e 47 I n 25C r 10 
SbioTe35l n45Crio 
S byT 8 33 I nsoC r 10 
Sb2Te8l neoCrio 

Sb22Te5iI ni7Crio 
S b 18 T e 47 I n 25 C r 10 
S b 10 T e 35 I n 45 C r 10 
S b7T 6 33 I nsoC r 10 
Sb2Te8l neoCrio 

[0 2 7 9] C r ^^Ic^— br. f^DH^^^iHO 
S b 65T e 25C r 10^ I n47T e 43C r lO^S-^Ki^Ji 

S b2T 6 42 I n46C r 10 
S b4Te42 I n44Cr 10 
S b8Te4i I n4lCr 10 
S b 15 T e 39 I n 36C r 10 
Sb3oTe34l n26Crio 
S b38T 6 32 I n20C r 10 
Sb4iTe32l ni7Crio 



S b2T 8 42 I n46C r 10 
Sb4T8 42 l n44Crio 
S bsT 641 I n4iC r 10 
S b 15T 8 39 I n 36C r 10 
Sb3oTe34l n26Crio 
S b 38T e 32 I n 20C r 10 
S b 41 T e 32 I n 17 C r 10 

m^uiti^mtmh^. 1 0^[Hl^i^5#'^!H]c^S#mx. 
[0 2 8 1 ] I nO'&^Sp ^ S bCO-^^ficxCOtfc (p 

try 

(p/x) =0. 5 

(p/x) =1. 0 
(p/x) =2. 0 
(p/x) =3. 0 
(p/x) =4. 0 
:i<D^^X V . I nCO^^flcp t S b(D^^-By.(Dit 

(p/x) 3d>, 1, 0^ (p/x) <3. o<D&mx*h 



1 2 0 " C 

1 4 0" C 

1 5 0" C 

1 7 0 " C 

1 8 0^ C 

2 2 0° C 

2fS 
2ffiF 

2. 5ffiF 
4f* 

^btS.*^, 8 0" C, tS^M*9 5%*{C 1 0 0 O^ra 

^^[0 2 8 0 ] 

2 1 0° C 
2 0 0^0 

1 9 0" C 

1 8 0" C 

1 5 0" C 

1 3 0° C 

1 1 0* c 

3f* 
2» 

1 . 

1. 5f# 

If* 

/x) ^^^hl^-^^i:. 8 0° C, 9 5%q^{c 

1 0 0 0B#Fflgl/^fcS#O t'-/ h • 1:31^—1^— b<D^it 

[0 2 8 2] 

3. o*S 
2. ofiS 
2. of# 

2. OfSF 

3. OffiF 

5t? So 
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[0 2 8 3] C r u(C^t:tfc>bO, -ttiit?^ I n- 
S b -T e -C u^{C*5l^r. ntT^'&^fip ^ 

5 bco^^SxColi: (p/x) ^^it^-ii:ytS-&t>, P 

[0 2 8 4] m^itmi^<oj&<Dm) ,^m^tf&i^x*h^ 

I naS b T e2<^— e2Sb2Te5, GeSb4T 
67, GeSb2Te4, I n 35 S b 32T e 33, I n 31 S 
b26T 8430 5 •fe<7D:j^;:^< t t> — oT-S#^X.T>b. I 

[0 2 8 5] {Mm.^.f&'^(Di^<om) mm^.f&^X'h^ 

C r 4T e 5(0— a T e 3, L a T e 2, La2T 
©31 La3Te4, LaTe, La2Te5, LaSb, 
La4Te7, LasTe, La2Sb, La3Sb2> La 
Sb2, LasGe, La5Ge3, La4Ge3, L a 5G 

6 4, LaGe, LasGes, Ag2Te, CrsTes, 
Cr2T63, CrSb, C r 3G e , Cr5Ge3, Or 
llGes, CrGe, C r nG e 19, P t T e 2, Pt4 
Te5, Pt5Te4, Pt4Sb, Pt3Sb2, PtS 
b, Pt3Ge, Pt2Ge, P t 3G e 2, PtGe, P 
t2Ge3, PtGes, NiTe, N i T e 0. 85. Ni 
Sb, NisGe, Ni5Ge2, NisGes, NiG 
6. CoTe2, CoSb2, C o S b 3, Co5Ge2, 
Co5Ge3, CoGe, CosGe?, C o G e 2, Si2 
Tes, SiSb, SiGe, CeTe, 093X84, 
Ce2Te3, Ce4Te7» C e T e 2, CeTes, Ce 
2Sb, CesSbs, Ce4Sb5, CeSb, CeS 

b 2» CesGe, C 6 5G e 3, C e 4G e 3, CesG 
6 4, CeGe, CesG 05, CesSis, CesS 
12. Ce5Si4, CeSi, CesSis, CeSi2, 
CrsSi, CrsSiG, CrSi, CrSis, CrS 
i2. Co3Si, CoSi, CoSi2, NiSi2, N 
iSi, Ni3Si2, Ni2Si, Ni5Si2, NisS 
i, Ft5Si2. Pt2Si. PtSi, LaSi2, A 
g3ln, Ag2ln, Bi2C6, BiCe, BisCe 
4, BisCes, BiCe2, CdnCe, CdeCe, 
Cd58Cei3, GdaCe, Cd2Ce, CdCe, Ce 
3ln, Ce2ln, Ce i+x In, Cealns, Cel 
n2, C6ln3, C62Pb, CePb, C e P b 3, C 
esSn, Ce5Sn3, C65Sn4, CenSnio, C 
eaSns, CesSn?, Ce2Sn5, C e S na, Ce 
Zn, C 6 Z n2, CeZna, CeaZnn, C e 13Z 
nss, CeZns, Ce3Zn22, Ce2Zni7, CeZ 
nil, Gd2iCo5, CoGa, C o G a 3, CoSn, 
CraGa, CrGa, CrsGae, CrGa4, Cug 
Ga4, CuaSn, CusZn, Bi2La, BiLa, 
Bi3La4, BisLas, B i L a 2, CduLa, C 
di7La2, Cd9La2, Cd2La, CdLa, Gae 
La, Ga2La, GaLa, GasLas, GaLaa, 
InsLa, In2La, InsLas, InxLa, In 
La, InLa2, I n L a 3, LasPba, La4P 
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b3, LaiiPbio, La3Pb4, La5Pb4, LaP 
b2, LaPb3, LaZn, LaZn2, LaZn4, L 
aZns, La3Zn22> La2Zni7, L a Z n n, L 
aZni3, NiBi, Ga3Ni2, GaNi, Ga2N 
i 3, GasNis, G a N i 3, NisSn, NisS 
n2, Ni3Sn4, NiZn, Ni5Zn2l, PtBi, 
PtBi2, PtBi 3, PtCd2, Pt2Cd9, Ga? 
Pt3, Ga2Pt, Ga3Pt2, GaPt, GasP 
tg, GaPt2, GaPt3, InyPts, In2Pt, 

10 In3Pt2, InPt, InsPte, In2Pt3, In 
Pt2, I n P t 3, Pt3Pb, PtPb, Pt2P 
b3, Pt3Sn, PtSn, P t 2 S n 3, P t S n2, 
PtSn4, PtaZn, PtZn2, AIS, Al 
2S3, B a S, B a C2, C d S, C04S3, Co 
9S8, CoS, CoO, C02O4, C02O3, Cr 
2O3, C r 3O4, C r O, CrS, C r N, C r 2N, 
Cr23C63. C r 7C3, Cr3C2, Cu2S, Cu 
9S5, CuO, CU2O, I n4S5, I n3S4, La2S 
3, La203, M02C, MoC, Mn23C6, Mn4C, 

^0 Mn7C3, N i O, S i S2, S i O2, S i 3N4, Cu 
2Te,CuTe, CuaSb, Mn2Sb, MnTe, M 
n T e 2, MnsGes, Mn3.25Ge, Mn5G62, M 
h3Ge2, Ge3W, T e 2W, AlSb, A 1 2X53, 
Fe2Ge, F e G e 2, F a S b 2, M o 3 S b 7, M03 
Te4, MoTe2, PbTe, GePd2> Ge2Pd5, 
GegPd25, G e P d 5, P d 3 S b , PdsSbs, Pd 
Sb, SnTe, T i 5G e 3, Ge3iVi7, Ge 
sVii, GesVs, GeV3, V5Te4, V3Te4, Zn 
Te, Ag2Se, Cu2Se, Al2Se3, InAs, 

JO CoSe, Mn3ln, Nisin, Ni In, Ni2l 
n3, Ni3ln7, PbSe, _bfESSB:.^^;S:^>7)^^7C 

[0 2 8 6] ri^^b05^•C, LaSb, La2Te3, 
La3Te4, CrSb, CoSb, Cr3Te4, Cr2 
T63, Cr3Te4, CoTe, 003X64, CU2X 
6, CuXe, Cu3Sb, MnXe, MnXe2, Mn 
40 2Sb, C r 4X e5C0^*>Od^^jr< ^t>— 0;&5i|#{Cif^ 

[0 2 8 7] z.<Dmmmz^\r^xh. 

[0 2 8 8] (i^®,#.^^(7:^^^feofi) mmm \tm 

50 mm^m^(r>^^fh^<x^f^t^r>tz.^ ^ ti^^ft^^^^^tc 
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[0 2 8 9] j^^is. r r:r-ii?-<ri^/j:i/>:^:fii^, mi&m 
1 trnWiX'^^. 

[0 2 9 0 ] CUMW 3 ] mmm KDS b-r e-O e 

r-^^ix^x;^^ Ur . C r tc^tx.rc o:^oi:U^S i ^ 
S b leT e39G e 15C 022S i 8i^J^.^t:5^ (C03S 
i) 27 (Ge2Sb2Te5) 28^- "5 15^^ 5 ^ Jf^^ U 

[0 2 9 1 ] :L(Dmmmx-\t. isa^^jSi^i^icoss 

i. ffl^^ft^^^t^G 82S b2T e5"^*>^o 
[0 2 9 2] S b^T e>Pj-G e 0^^:&x, y, p OM: 
^x:y:p = 2:5:2 (C^^oTC 03 S i (D-^^M 

Lfc^Ll.^^#T*l 0^[i]^^^x.fc^o:^^{g#C0C 

[0 2 9 3 ] (ta^fbi^Jc^^como^F!)) 
G e2S b2T esCO— ^^fcJi:^^^G e S b4T ey. 
GeSb2Te4, In3SbTe2, In35Sb32T 
6 33, I n3lS b26T e 43 ^ 5 ^ ^^c^ < t h^OX'W: 
^SIX.Tti, GeO-^^ytl^^a?^ I n(Cg#SIX.r 

[ 0 2 9 4 ] iMm.^.f^':^(Di]k(Dm) ^M.^.J^'s^X^h^ 
C 03S i (D—^^f-m^'^^C 65813, CesS 

i 2y Ce5Si4, CeSi, CeaSis, CeSi2> 
CrsSis, CrSi, CrSi3, CrSi2, Crs 
Si, CoSi, CoSi2, NiSi2, NiSi, N 
i3Si2, Ni2Si, Ni5Si2, Ni3Si, Pts 
S i 2, Pt2Si, PtSi, L a S i 2, Bi2Ce, 
BiCe, Bi3Ce4, Bi3Ce5, B i C e 2, Cd 
llCe, CdeCe, CdsgCeis, CdsCe, Cd2 
Ce, CdCe, Ce2Pb, CePb, CePbs, C 
esSn, CesSna, Ce5Sn4, CenSnio, C 
esSns, CesSn?, Ce2Sn5, C e S n 3, Ce 
Zn, CeZn2> C e Z n 3, Ce3Znii, C e x3 Z 
n58. CeZns, Ce3Zn22, Ce2Zni7, CeZ 
nil, Cd2lCo5, CoGa, C o G a 3, CoSn, 
CrsGa, CrGa, CrsGae, Or. Ga4, Cug 
Ga4, CusSn, Cu3Zn, Bi2La, BiLa, 
Bi3La4, BiaLas, B i L a 2» CduLa, C 
di7La2, Cd9La2» Cd2La, CdLa, Gae 
La, Ga2La, GaLa, Ga3La5, GaLas, 
LasPbs, La4Pb3, LauPbio, La3Pb4, 
La5Pb4, LaPb2, LaPbs, LaZn, LaZ 
n2, L a Z n4, L a Z 05, La3Zn22. La2Zn 
17, L a Z n 11, L a Z n 13, N i B i , G a 3N i 2» 
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GaNi, Ga2Ni3, Ga3Ni5, G a N i 3, Ni3 
Sn, Ni3Sn2, Ni3Sn4, NiZn, NisZn 
21, PtBi, PtBi2, PtBi3, PtC d2,. P 
t2Cd9, GajPts, Ga2Pt, Ga3Pt2, Ga 
Pt, Ga3Pt5, GaPt2, GaPt3, Pt3P 
b, PtPb, Pt2Pb3, Pt3Sn, P t S n , P 
t2Sn3, PtSn2, PtSn4, Pt3Zn, PtZ 
n2 

[0 2 9 5] r cr•^&'-irl^?:^l^»^{col^Tf^. mm 
[0 2 9 6 ] mmm 4-} 

[ 0 2 9 7 ] 3 c m, 1 . 2mmr*^ 

[ 0 2 9 8 ] -V h n >- . ;^ /-^ 5/ ^ y l^^'^mc X 
"0 > SSl ±tC^-f (Z n S) 8 0% - (S i O2) 2 
0%. ^f^f^^ (Z n40S40S i 7O13) mX'OfX:^^ 
30 ^ii2^^if:^l 3 0 nm^?:^5i: 5{-Jf^;SUfco 

{^^ii2Jb(C. i^ii.'^.^^T-^^C r 4T eg^ (H 

±{CC r 9G e7S b27T esT. '^-^iik^'h ( (GeSb4 
Te7) 8 (Cr4Te5) 2) <Ty^J^<r^^mmZ ^mmm 
2 2 nm^T-Jf^i5S:U/to Ox^TQ^^ — ^yV 

^Ge %h Bi^ — ^ y V X^^^mmn:^ y ^ 

[0 2 9 9 ] C r 4T es^f^i^^-f 

40 C r 4T es^^Jf^^U^^^i/^^-e-. lS^^3^{C^m 

[0 3 0 0] ^{Z. Umm3±\^. (ZnS)80(Si 
O2) 2O^^^^J^^'PfSm4^»0 4Onm<Dmm^Xm 
fAl^ti^. t<DJz\zm\:^:^y<y^ V >'^^m:[^XAl97 
T i 3MJ: K) ^ji^RMm 5^mm2 O O nm^Xmj&l. 

[0 3 0 1 ] m:^. ^-^ti<mm<o:^mzx mi<D 

50 )to S2(?:>'r'^;^^9l5tt{i. a:^gi 3 cm, 1. 2 
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<D (zns) 80 (s i 02) 2Qmx^fj:^^mm2' . 

2 nmCOC r 9G erS b27T 6 57. 'tti:i:>% ( (G e S 
b4Te7) 8 (Cr4Te5) 2) <^I5&^3' . Mi^*^4 
0 nni(D (Z n S) 80 (S i O2) 20^^ J: ^ Jt^^^^WS 

[0 3 0 2] ^co^. mmmme^^i^x. ttjiemiis 
[0 3 0 4 ] (^M^t) mt^<Dx^\z'Lxmrfi.tzmw 

J[^T^^Sfc§^T-^iiB^J^3{col^r<D;^a!-<sc:^:^ 

[0 3 0 5] mi^^ 1 8 0 0 r p mT'lHllS^ -tt> ^mP^ 
l^— if (26S8 3 0 nm) COL if ^fe-'^ !7 - ^1E^^^^T 

IS^^J/ K'^'CO^P^ (NA) t^O. 5 5<DUly:XX'M 
Stgl^ilbTl5^^3{cea|^Ufc. Iag!im3:d- 

h<o^M^^^H^i^x. m^i<D b9 ^y^>':^fm(D^*L- 
[0 3 0 6 ] ^-r, ^DSSitiofcd?). mmm5<Dm-mm 

byy^±\z:. 5inW(Dmm, (DC) I/— if3fe 

^2 0 OlEiaaitLfco ^SoasMs^P^ {^;^ /i? 5/ hiSii 
^r^) 1^. *^0. 1 a s e c T-fe5o 
[0 3 0 7 ] ^l/^T, ^■^^7— 7mW(7:)]^^l^ — if5fe^5 

^0, 1 M s e c T-^>'5o wCDS#(7)U — if3fe/^^7 — 
^i 5 — 9 mwogss-c^tul^ J: 
[0 3 0 8 ] itiia2esoL — if7tsBM<^ 5 /"^r?- 
co{i:i>::^ ( 7 mW) (omMn^^i^Xiy 

[0 3 0 9 ] :i(DXo\z.. ^<9 — <0^/j:^i^—f^^m 

[0 3 10] zixh<oi^-^^mMi^. ^mwi — if- 



(33) 4#gg5|S7- 2 2 3 3 7 2 
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[0311] tt^ou-ifTfe^/i^iy ^ 
[0312] efeld, R^^^/KiX h CO 1 2mW(7DMJ^U— 

if^fe («0fflfk:>^(7>S5^^!7-3fe) ^iS^it-t-S (.^.It^ 

r^:*^0. Ixzsec) /^17— 1 5 mW(?0^-?/U;:^ 

• l^-if3fe (fS^ffl(Z>i«/N'!7-^) ^S3ML. lE^ms 
^^^^BmtL.XUmM.^W^m.\^t:L. ^<D^. -^COIS^.^. 
<^7mW(DaliggU-if3fe (?S^.^ 17 trMM 

i.Xm^Bit^^^fz¥>\Z.. 7mW(7>^Sgl<--if^$r{5riEl 

[0 3 1 3] ^mM&i(D'f^ Xn. 12inW<D^m 

^^^—if3fe^^Sl^lCJ:!9, fS^J^ 5 4'^cSiB;^,^^>r• 
[0 3 14] -^-^^3/v>fE®:P^^<^fs#^5®^ 
LT, 16T (lT{^4 5ns) (Dm>mXU&!. V "7 y ^ 
-htJOft-i-S ^ ^ i^>teS ^ 7 >- A {c-f b L ^ 2 T (7> 
— 8 Tco;:^-<— ;^o^S'PigU^c>Pi'^t:■r5^t# 
m^mzizt<m\L-r^(Dx. mmmtmwi-r^t. m 
m\^x^it.umm^mt^±^ht\.xmm\^fz^ . 
(D<DmA^j: L.\:iU^mumt^mtii L.xmmf}m< t^^tL 

<Dmi\Z,X.-:>X^(Dm.W}^U^^1^Z.y)^'r<^^Kf. ^ 

40 ^ t?^^^L/2:*^>{^SG^^/^!7- (ismw) mm%^m^i^ 
b03#tLr*3<^, }Lt^(DXofj:Um.mMi^x<D^i\Ln 

ISO J: ;^B^a{biiSi^-+-^:^# < ^^^fc^tx^^.^.Mo 
m(D:k^ \^^^tS^<r>'f ^ :^ ^ (n^nWL^Z-m^^x^^. 

it><D^.m\Bimco^t^:kt < , 1 0 0 ^t^!i^^mioM<tmki 

50 tHlS:T-*>o/Co 



(34) 



4#ia^7 - 2 2 3 3 7 2 
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[0 3 15] ;^^jo. C r4T e^<Dm.^Jtl 2 5 2" C T* 
^t?, G e S b4T e7<7)B^J:i6 0 5" CT-^^o 

[0 3 16] (Ge^^Sa t<Dmmi : - Ge S b4 
Te7#ia) m OOH^^I^gllOG eesT e25C r 10^ 
S b30T eeoC r lo^.^^C r^^Mi^~^t Ltz\Km 
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[0317] 



S b 3oT e 60G r lo 
Ge2S b29Te59Cr lo 
Ge4S b28Te58Grio 
G e loS b25T e 55C r 10 
GeisS b23Te52Crio 
G e 17S b22T e 51 C r 10 
G e25S b isT e 47C r 10 
^(D^^X^. 0. 0 2<a<0. 19 0ffiSS^Cj3^^ 

[0318] (Sb^^^b t(Ommi :-GeSb4 
Te7#i£) 01 0<7>H:^^ligcOS b45T 6450 r 10^ 

mm 

Gei7Sb2Te7iCrio 
G e 17 S b4T e 69C r 10 
G e 14S b loT e eeC r 10 
G e 10 S b 20T e eoG r 10 
Ge7S b26T 6570 r 10 
GesSbaaTe 52C r 10 
G eaS b36T esiC r 10 
G e 2 S b 4oT e 48C r 10 
:l<O^W:X^^ 0, 0 4^b<0. 4 (7>^H^Cjo^^T. 

[0 3 2 0 ] iT e-^^^c t(Dmmi :-GeSb4 
Te7#i£) mi 0<DE.mEm<DS bi^T ej^C T lot 
G esoS beoC r lo^m^C i ^^M^—^ t i.fz\M.m 



1 2 0' C 
1 3 0" C 
1 5 0" C 



2 0 0 S^-p 
2 0 0 [hIJ[^T 
2 0 OSj^AT 



16 0^0 20 OlBii^iT 
170" C 5000 
170° C 20000 
180'C 5 0 00® 

G e 18T e 72C r lo^^^^C r ^^S^-^^ UfciH;^ 





[031 


9] 








2 


1 0" c 


5 0 0 0 0 


2 


0 0° c 


1 0 0 0 0 


1 8 0° C 


5 0 00 


1 


7 0*" C 


2 0 0 0Jt^T 


1 


6 0' C 


2 0 0 0^T 


1 


5 0° C 


2 0 0\Bi&.T 


1 


4 0° C 


2 0 om^T 


1 


2 0° C 


2 0 O0^T 



G e 14 S b 36T e 40C r 10 
G e 12S b33T 6450 r 10 
G e 11 S b3iT e 48C r 10 
G esS b27T essC r 10 
G esS b22T eesC r 10 
G e 3 S b 19. 5 T e 67. 5 C r 10 
S b 15T e 75C r 10 
CO^S^ctt?. 0. 5<c<0. 7 5 (7:)^S^Cj3l^r, 

N) T-^5o 

[0 3 2 2 ] (C r ^^3:d t(Om^.l : - G e S b4 
TejHiS:) C T 4T eQ<DSt'SiXh^G eMS bMT e 

1 O^E 



JO ^ 1 5%i^< Lfc^Ll^^#r•l 0^\^m^^^t-^(O 
[0 3 2 1 ] 



0. 


5 ju s e 


c 


4 4 d B 


0. 


2 u s e 


c 


4 8 d B 


0, 


1 Jti s e 


c 


5 0 d B 


0, 


1 p. s e 


c 


5 0 d B 


0, 


5 u s e 


c 


5 0 d B 


1, 


0 u s e 


c 


5 0 d B 


3, 


0 p, s e 


c 


5 0 d B 






a , 


b, c(Dit^ 



Wore r 4T es^T^'&^fi^^'fb^-tlrfc^^, U-if^fe 
<Dy<:7-^:^mmX ^ 1 5%S5< LfcJ» bl>^<*T- 1 0 

[ 0 3 2 3 ] 
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d =0 

d = 3 

d = 1 0 

d = 2 0 

d = 3 4 



(35) 

4 2 d B 

4 8 d B 

5 0 d B 
5 0 d B 
4 S d B 



4#M¥7 - 2 2 3 3 7 2 
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Ki 1 5%i^< Lfci^Ll^^#r•^)!}^^{!^[H]^^2 O 

[0 3 2 4 ] :l:lx* r^i^itj i:?^, -rrsciE^^ixfc 



10 



S^a^^StJ^^Tr^fg-^otfc^d BT-*Lfct><7>r-*> 

So 

[0 3 2 5] 

1 h 



d = 1 0 

d = 2 0 
d = 3 0 
d = 4 0 

r(?D,^*ctt), C r <D^^fid;65ii^D-rS(COixT, 

^it }dMS:T-r S <^ 6 o 

[0 3 2 6 ] ^.CTD^^^J: 19 . 0, 0 3<d^0. 3 0^ 

T*^, u~if3t^^!7-iSr*igfiIJ: t) 1 5%S5< Lt^jKL 

^It (C/N) ^a<T-^-5. 
[0 3 2 7] lBSffl»Jg(^)^*&ia^^, 7cSm«:^7tt^ 



L ^ CO W ift # (7> j'S 
2 8 d B 



2 5 d B 
2 5 d B 
2 0 d B 

LjHk 

WL&t I— if 17-^ 1 5%i«< b7tJ»Ll^^ffT-l O 
[0 3 2 8] 



(GeSb4Te7) 95 (Cr4Te5) 5 
(GeSb4Te7)90 (Cr4Te5) 10 
(GeSb4Te7) 80 (Cr4Te5) 20 
(GeSb4Te7) 65 (0x4X95) 35 
(GeSb4Te7) 50 (0x4X65) 50 
(GeSb4Xe7) 40 (0x4X05) 60 

rcoj^^^ t?. 2o^k/ (j+k) ^40 (om^mtm 
[0 3 2 9 1 {f&mmz.^m^^^^mM.m.':^t<7^m 

^(D^mMf^^^C r 4T e 5<^^*&i^* z ^».<DX 0 (C^ 



1 o^mm^^7LtzL%.<r> 

4 5 d B 

4 8 d B 

5 0 d B 
5 0 d B 
5 0 d B 
4 9 d B 



17 0^ 
1 7 OlC 
1 6 0*C 
15 0^ 
13 0^ 

1 2 o*t: 

fit J: "9 1 5%i^< LfcJ^Li^^ff=r-l O^(ol^^j^x.fc 

So 

[0 3 3 0] 



z == O n m 
z = 1 n m 
z = 5 n m 



z = 1 n m 
z = 5 n m 
z = 1 0 n m 
z = 2 O n m 
1 nm^ z ^ 1 0 nm<?5®g3&^0^ Ulr 



5x1 0^0 

1 X 1 0^0 
2X10^© 

1 0^(MJS^^x.mo#^fa-§-oc/^N 

4 7 d B 
4 7 d B 
4 6 d B 
4 0 d B 

n S-S i 02{-i: t^J^J^LTU^S^^ ZnS-Si02 



[0 3 3 1 ] (^(7>fti, f^SS:^5i:t^*W^:feJ:l/i^lt 5(? {cft;tT, S i -N^:^fJt. S i -O-N^S-?^'. Si 
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02, S i O, T i O2, Ta205, A 1 2O3, Y2O3, 
CeO, La203, In203, G e O, G e O2, Pb 
O, SnO, Sn02, B i 2O3, T e O2, WO2, W 

03, SC2O3, Z r 02^.^^'CO^{1:^, TaN, Al 
N, S i 3N4, A 1 - S i -N^rm (^'J:tl^A 1 S i 
N2) ^Jtt^(Dm^t^. ZnS, Sb2S3, CdS, In2 
S3, Ga2S3, GeS, SnS2, PbS, Bi2S3, 
^J:t^<Dm<t^. SnSe2, Sb2Se3, CdSe, Z 
nSe, In2Se3, G a 2 S e 3, GeSe, GeSe 
2, SnSe, PbSe, B i 2 S e 3/^ ^'COir U Vft; 

CeF3, MgF2, C a F 2^j: . h^l^ 

JiSi, Ge, T i B2, B4C, B, C, ^tz,\t. ±IE 

[ 0 3 3 2 ] ^Mm(Dm^. Z n S ^ 7 0 ^/L^ro^i^ 
t^Um^. (Z n S) 80 (S i O2) 20^. S i , 

m:^\ts i . s i <Dmt^. ^'jx.i^s i o 

(3^^^^3 nmJe;l±<!:-rS. ^fz. S i O2?'«^^C0g(7D 

®^ 1 0 nmJ[^-F:a^^?^ Ll^o Z.<n2mm^^m 

(^^<^Tt)«tl\ f^SS 2(7)ftis. I? ^ UTf^ S i 02^^.^ 

^'o;i(7:>^^^^ 5 0 nmJ[^±2 5 0 rijn'^Xfi^^t, L 

i\ *raii(7:>'(tt)t?(c 2®J^^^{:^-5m•a'^^. s i 02 

[0333] ^7t, ZnS-Si 02<b StSiltC A uS 

^e>> ^?^Ll\ ^C?^^ ^OAuji(7)J?^|^ 3 0 nmJI^T 
AuCO^ti:>'?(cfc^x.l;fAu-Co, Au 
-Or, Au-Ti, Au-Ni, Au-Ag?fe^Au 

[ 0 3 3 4 ] ^M^4 ^^B&Lyt^-^fCJ^, iS^^^Sfi^ 
^3 0%ig:TL. t>^5 d B±t;tJDLfc:o 

[0 3 3 5 ] 4^r^S4 (7:>;Sl^^}a^ 1. 7£i±, 2. 3 £jl 
TiT^&SiC^^:^'^'. Mj^i)^3 nml^±. lOOnmi^ 
TO®5S, J:U« 1 8 0 nmJ!^±. 4 0 0 n mJeATcO^ 
^n^^ns 0 d BJ£jlJbOC/N355^^bttfco 

[0 3 3 6 ] r:<O^M^jT-;S#t;i 5 {C^l^>^c A 1 -T i 

Jfcl^o O e CO^^fif^i 1 0/^^%J[^J:i8 0J®^%J£AT:6^ 



(36) 4#§B¥7- 2 2 3 3 7 2 
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[0 3 3 7 1 #CINT% S i -S n^fcli S i - I n^I:^ 

[ 0 3 3 8 ] ^^{C. Si, Ge, C, Au, Ag, C 
u, Al, Ni, Fe, Co, Cr, Ti, Pd, P 
10 t, W, Ta, Mo, Sb<Dytmmi^. ^tz\t:itlh^ 

[ 0 3 3 9 ] :L(Dmmwx'n. mmizm.^^ v^y^i^ 

20 [0 3 4 0] ^mmA. S*tii5:|3j:U^i^^;i 2(D-^ 

^^3. s«i/iB^i^3/*pflg4^ m^\/^mm 

[0 3 4 1 ] J^±3£&-^fcJ: 5(c. CCD||J£«?iJ(7)'!fffl|2^ 

JO t>^^o 

[0 3 4 2 ] r ;i-ea-<Ti^?:eiN:^iifi. MM^i 

1 ^[^^T-^:>-5o 

[0 3 4 3] [3IJfe«fi)5] mmmi<OGe~Sh-T e 
-C r ^(DfS^HS {C:^ol/NTG esoT e 5oMi*#ifi(7>M 
f^G e4oS b loT e 40C r io\^ X IB^^ 5 L 

5 n m, j^^M ^ 

2 0nm. Umm^Z 0 nm. *KS^4 0nm, 

^mmi^fzo -^ti^^i^. mmm 1 1 mm^z L.X . mm 

[0 3 4 4 ] (S b^^:icb <h<75^1i^- 2 : G e T eM 
^^+35) Ml l<DE.'^^Um<OG e 45T e45C T lot S b 
90C r 10^/S^C r ^^Sc^— L/tiEi^ iT'M^ 

/Co 

[0 3 4 5] 



(37) 



4#BB¥7— 2 2 3 3 7 2 
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m. m 

Ge45Te4s C rio 
Ge4a Sb4Te4sCrio 
Ge4o S bioTe4o C rio 
Gear S bioTCsT C Tio 
Gess S bsoTess C rio 



5 0% 
5 1% 
5 1% 
44% 
3 0% 



G e T eM^ttifi^C^Dl^r^^. 0<b^0. 

4:0. oi^b^o. 2(Dmmx'm7}U'r^t, eonM 

So 

[0 3 4 6] (Ge, T e -^^S: a . c^:COH^-2: 
GeTeiS^ftifi) 111 1 1 (^H:^ 1^1 S b iqT e soC 
r lO^G e 80S b iqC r lo^^^C r ^^S^ — L 

[03471 
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I 0 


3 5% 


10 


4 5% 


10 


5 0% 


10 


5 1% 


10 


4 6% 


10 


3 6% 



Ge6oSbioTe2o' 

G e T e MiS:f+afi{wj3l^Tf^. 0. 2 5^ a 
<0. 65, 0. 35^c^0. 7 5<D^mxmRM0^ 

[0 3 4 8 ] (C T^^^d t(Dmm- 2 : GeT em 
C T 4T e5(DB'%X-^^GeMSbmT e(D^ 
^fl:a, b, cOtfc^. a : b : c=4 : 1 : 4 

C7-^^MM<J: "9 15 %i^< Lf'J^Ll^^^T-l O^© 
[0 3 4 9 ] 



1 o^\Bi^^^(Dn^m-^cyN 

d = 0 4 2 d B 

d = 3 4 8 d B 

d=10 50dB 

d=20 50dB 

d=34 48dB 



jSfiiJ: 1 5%i«< Lytj»ui^#^<*T**]M{t:iHi*^2 0 

[0 3 5 0 ] ::cT- \m^\t\ t\^-rx\zum^^ixf^^ 

bfc ^(7>i? lift -i-o ^ tfc 

d=10 28dB 
d = 2 0 
d = 3 0 
d = 4 0 

rco^SJ:!?, c r cD^^3:d36^±i;!jD-r'5{conT, m 
[0 3 5 2] C6r>je^J:t), 0. 0 3^d^0. 30fiS 

[0 3 5 3] r cr-^-^T ^jfe^ij 

1 tmmxh^. 

[0 3 5 4] immm e ] mmm i oie^m 5 {c*5l^ 

:;^y^y^^<9- (w) 



CO, fife^#S5^(7>ft^oii:^d BT-^uyht>(or-^ 

[0 3 5 1 ] 

1 [5];^— h 



2 5 d B 
2 5 d B 
2 0 d B 

[0 3 5 5 ] • ttjlSi^M^.^5>0^#fid^ 

y Vi/i^MiCj:^, C r4T 65^-^5^ h ^G 
e S b4T ey^ — h ^ Olnlltel^^;^/^ 

t(r>'^m^7f^'t^b\^G&Sb^T BT^—^y h\Z. 

[0356] 

%?<mmt^h<r> Cr4Te5^* 



4 9 
4 9 
4 9 
4 9 

4 9 
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(#) 
) 0 — 9 
10 — 20 

2 1 — 3 3 

3 4 — 4 7 

4 8 — 63 

i>'i5^^SJcjol^r. C r 4T egiiajifeCOffiS^ G e S b4 

[0 3 5 7 ] :i(D'r'< mmm i(0 X ^ Ic-^WkM 

mi tmmxh^a 

[0 3 5 9] mmmj-] mi 2\t. ^^^miz^x^mm 

[0 3 6 0] Hi 2<Dy'^ :^ir<Dm^{Z.ht:i-DX\t. ^ 
-f. ii:^13cm, i¥^l, 2mm(7). |]fldiT-[*«:5^tS 

::<^stg^«^oi5^-y5/ h%:mx.xm»:mmfm^mf& 

::^y<y'^ V >'^mS:\^^z^nii. ^com^±^zm^ 1 2 
SnmCD (ZnS) so (S i02 ) 20S 1 2 ^Jf^i^jc U 
fc. i^l/^r. Cr4Te5^— h G 
eSb2Te4^--^i^' h ^ Li:i5?cmai-e|^P#;^/'^ ^ L 
^^f^^^tb (C r 4T 65 ) 20 (G e 

S b2T 6 4 ) soi^l 3^30 nniji^f&L.t:i. (Z 
n S) 80 ( S i O2 ) 20S 14^20nm, Al 97T i 

3 Ml 5^ 1 0 0 nm<Dmim\zm^mMi^fz. ^O^. 

:L<DAi{z.^mm 1 6 ^^M.T^y hSt^l 
1 ' ^^^^ ^ip-^f^o 

[0 3 6 1 ] -jstc, mmiz^^mM-r^t. mm<Dm 

flJlSi: LTt><i:i\ HI n^A 1 97T i 3 g 1 5J^. z.(D 
[0 3 6 2] J: 0 ;*c^ < ^-^^^^^{cji, j@ 



Cr4Te5^-^'5'F fS^^JgJ^ (nm) 



15 0 




0 


— 6 


10 0 


6 




1 2 


6 5 


1 3 




1 8 


4 0 


1 9 




2 4 


2 0 


2 4 




3 0 



(38) 4#|B5|Z7- 2 2 3 3 7 2 

74 

5 0 
4 0 
3 0 
2 0 
1 0 

i±-5#^:&^^5o iH 1 2 c7) (ZnS) 80 ( S i O2 ) 20 

m 1 4n^<D^ms<^Vfm^'r^o 
[0 3 6 3] mtd,mm»wt^m L.mnm 1 3 co^^/^ < ^ 

^ u< , mm<o^mf)^i^m^tix\^^ti\:i^ h^cti^^ 

t i^mz.j^fA i^t^^nm ^z,^^'i7tj:^xhx\^\ r^m 

(ZnS) 80 (Si O2) 20S 1 2l^:iC0{^SS(D#ffi 
[0 3 6 4 ] ®fi?^iS^m 1 3 Oi? [1 1 3 

^LfCo in 2 J: 5 t-, JKJ^fi^ 3 0 nmCO^ 

r4Te5 ) 20 (GeSb2Te4 ) 80^1 3 <nmM\^Z 
0 nmtcSl^LfCo 
30 [0 3 6 5 ] ±tS(7:)J: 5t^fF§iL/tT'->r:^^f^^-f . ^ 

/^a^B^[::^tTJ^^of:i^<h7^^ ;:^^^1800r pmT-Ste 

xr-^^brsisi i^^br^^tbL^i 3tc.Bs#t 

{C>"?!7— 1 lmWCO]^j3cl^'-i^**^5[5I.^.^^LfCo ^(D 

0S#t''-^!7 — 1^ 9 — 1 8 mWc7)^S~C J:i/^o ^V^T6mW 

"JOol^i-— if 7^^3053 ::(DBa*t/^i7-?i 4- 
9mWcoffiiHT•J;^^ JilB2SScoBaMf^ 1 lHlJ^±T-^ 

[0 3 6 6] ^m^.^'i^^^t^^m^^^^ LMT-f^. 

^d^msr-*>5o wOfcat>^D»!SB^BYt:(^ig:^^!7--ecoBa 
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fZa 6mW5 0 0(HJ, llmW3(H]0 

[0 3 6 7 ] :Ltlh<OmM\ts ^^^U— ifr U'-YffT 

-etr 5 ^ . T^-f :^^<Di mmx*^X<D by LT 

[0 3 6 8 ] ^fc. ^^{btT^^^tc, »rfl{^ h ^ ix^^^- 
w{zi.xmm%<DmM^rf-:>tzo 
[0 3 6 9] mm^i^m^x^mm^n^tiii^<oBm 

t^(D^:7.^. y b ^ 3 2 a, 3 2 b I^S^K 1 CO^M{C?f^^ 

\Kmti.x^m^ti^o td,m'^-^<Dm4^\^y^\t. % 

So 

[o 3 7 0 ] hP^6r>S5tg.^JS'r-i:i. jefi?«Sg^ 

mbl^4'(7>ii^?^.e< ^ ttS^^fk^^G e S b2T e 43&5i«S¥ 
r% h 3 1 F^{CJi2 0(D|B®-^ — ^ 3 2 a, 3 



(39) 4#^5JI7- 2 2 3 3 7 2 
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2 b*5^S{;it>;5>d^i^b-r> ®fi?^t^^ttiu;i 1 3 {cj: 

oTS5iaii«3 5l^{C*>-5IB@^-v-i5r 3 2 b :d>S^ix5 

fcit), ll(^{Cf^tS^'7-^ 3 2a <7);2f;i^^a5^ttSo ^ 

h 3 l<D[qm<Dm^i^^h-^ :^ t LT«<«SH3 

3 . -f JttJ'^^t:^^?' bS 1 t^Wimi^Z 5 OfiH®^ 

10 [0 3 7 1 ] mm^wt^mi^^n ^Mi^x\^. 

!7-^8mWICLr-^{C-B:'^. ffi L ^fro 

^ 1 mWtcTffT by y^ly:^^RV^BW}M^.^t>-^t:m 

y y^i^^'BLXI^W}mj^.^f:>'^m t — if^^'!7-P t 
[0 3 7 2] P r /P t ^ 2 

^\^ft^y' >i :7.^X\t. b1 i t: L r < i^;. g ^ o o 
[ 0 3 7 3 ] ;*:^Jt^•JO^if^i^^ttiL^^^l^f:l7^w' 

[0 3 7 4] 
(dB) ^;fcL (dB) 



0.3 3 0 

0.4 4 3 

0.5 4 7 

0.6 4 9 

0.7 5 0 

0.8 5 0 

{^Si^, ^mm<n^o'h<jy'pft<t\>-^\z.m\^^x\.^:hz 

n S-S i O2 <r>\\ir^^\Z.% i -N^lt^if, S i - O- 
N^^SfB}, S i O2 . S i O, T i O2 , A 1 2O3 . 
Y2O3 , CeO, La203, 10203, G e O, Ge 
O2, PbO, SnO, Sn02, B i 2O3, T e O2, 
WO2, WO3, SC2O3, Zr02^TaN, A 1 N, 
AlSiN2. S i3N4J^J^^f<^A 1 -S i -N^tt^/j: 

t^<7ymt^^m<t^. zns, sb2S3, cds, i 

n2S3, Ga2S3, GeS, SnS2, PbS, Bi2S 50 



3 0 

3 5 

4 O 

4 6 

5 0 

3, ^£t^<r)mt^. SnSe2, Sb2Se3, CdS 
e, ZnSe, In2Se3, Ga2Se3, GeSe, G 
eSe2, SnSe, PbSeBi2Se 3^(D± 

CeF3. MgF2, C Si F 2^J^ t^<0^itm. ^tlit 
Si, Ge, T i B2 , B4C, B, C, t.tinz.Z.X 

^^tz-r^x<D^mmmum\^^\^^mm(oh(D^m\^^x 
hx\^^. ^tz. r^i;/u«fii. ^^v ^—^-^^^ b. 
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r ^ b n ri ^ s :ii u >' - ^ xi/i^^fi^a- , 

ei±2. SgJlTOiSHr-, mmit. 3nmUJl±4 0 0 n 

[0 3 7 5] SMii{C>^l/^/cA 1 -T i (Di'ti^V 
u, Ag, Cu, C, Si, Ge, Al, Ni, Fe, 
Co, Cr, Ti, Pd, Pt, W, Ta, Mo, Sb 

to 3 7 6] SS.hbT^®(CLi:^h^iy=^>'i^;^f-Y K 

M J* m^^- 



(40) i|#gg5|Z:7 - 2 2 3 3 7 2 
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[ 0 3 7 7 ] f^^. a 1 3 \z,7f^L.f^^m^m^\^ x^m^ 
[0 3 7 8 ] immms'] mx\z,7r^\^f'f-(::^^\z.iii^^^ 

[0 3 7 9] 

g:kco^ft:lc 10^ iHlj^fif^^^^^mbm 



(Cr4Te5) 80 (GeSb2Te4) 20 A k ' 
(Cr4Te5) 60 (GeSb2Te4) 40 A k ' 
(Cr4Te5) 40 (CeSb2Te4) 60 A k ' 
(Cr4Te5) 20 (0eSb2Te4) go A k * 
ClCOi^^J: , 2 0%<Ak' Ll^C^}^^ 

[0 3 8 0] immm 9 ] ^mM^j^n^^mm^^^m u 

^m^s^'j^ Am, p (t:) 



= 5 % 3 7 d B 

=10% 42dB 

= 20% 4 6 d B 

= 30% 4 8 d B 

Sb2Te4 ^>^<'^riSiS.'^^!c5>^|g>fl:^-^J:7to 
30 [0 3 8 1 ] 



P t 3S b 5 0 

M03S b7 15 0 

CoSb3 200 
Cr4Te5 ^300 
Am. p ^ 1 5 0 OlSHd^*?^ 

[0 3 8 2] immm i o ] ^mm i (cistt \^fz.nm^ 

S^^f£blg{c::jov^r, G e s b2T 6 4 Jeji^^^+i^^b;* 

5>^Lri^, TI5D|$0 9'^^;^^< ^ t>b<lt 

[0 3 8 3] <Di¥>Sn, Pb, Sb, Te, Zn, 
Cd, Se, In, Ga, S, Tl, Mg, TI2S 
e, TlSe, Tl2Se3, Tl3Te2, TlTe, 
InBi, In2Bi, TeBi, Tl— Se, Tl- 



5x10^ 
1X10^ 
2X10^ 
^2X10^ 

Te, Pb — Sn, Bi— Sn, Se— Te, S — S 
e, Bi— Ga, Sn — Zn, Ga— Sn, Ga— I 

40 n, In3SeTe2, AgInTe2, GeSb4Te 
7, Ge2Sb2Te5, GeSb2Te4, G e B i 4T 
67, GeBi2Te4, Ge3Bi2Te6, Sn2Sb 
eSeii, Sn2Sb2Se5, SnSb2Te4, Pb2 
SbeTeii, CuAsSe2» Cu3AsSe3, Cu 
SbS2, CuSbSe2, InSe, Sb2Se3, 
Sb2Te3, Bi2Te3, SnSb, FeTe, Fe 
2Te3, FeTe2, ZnSb, Zn3Sb2, VTe 
2, VsTeg, Agln2, BiSe, InSb, I 
n2Te, In2Te5, Ba4Tl, CduNd. Ba 

50 13TI, CdeNd, Ba2Tlo 



(41) 



fm^7- 2 2 3 3 7 2 
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[0 3 8 41 C r 4T 85 ^^i^<^S5ia,^J*^ bT(^, 

[0 3 8 5] ( a ) ffl^ft^^COa^i)^ 4 5 0-650 

[0 3 8 6] < ASf> BaPd2, BaPds, NdP 

d, NdPdG, NdPd*5, NdyPta, NdaPt 
2, NdPt, Nd3Pt4, NdPt2, NdP 

t5 , Bi2Nd, BiNd, Bi3Nd4, B i 3N d 
5, BiNd2, Cd2Nd, CdNd, Mn2Nd, M 
n23Nd6 , Mni2Nd, Nd5Sb3 , Nd4Sb3 , 
NdSb, NdSb2, Fe2Nd, Fei7Nd2, C 
S3Ge2, CsGe, CsGe4, NdsSis, Nd 
5Si4, NdSi, Nd3Si4, N d 2 S i 3, Nds 
S i 9, Cs2Te, NdTe3, Nd2Te5, NdT 

62, Nd4Te7, Nd2Te3, Nd3Te4, Nd 
Te, Ceslr, Ce2lr, Ce55lr45, Ceir 

2, Celr3, Ce2lr7, Celrs, CaPd, 
GaPd2, CaGe, Ca2Ge, GeNa3, Ge 
Na, CaSi2, Ca2Si, CaSi, Se2Sr, 
Se3Sr2, SeSr, GeSr2, GeSr, Ge2 
Sr, SnSr, SnsSrs, SnSr2, C e 2T 
1, CesTls, CeTl3, CesTls, CeT 

1, BaTl, PdisTlg, Pd2Tl, Pd3Tl, 
Mg2Si, Mg2Ge, BaPd2, BaPds, Ce 
4Se7, Ce3Se4, Ce2Se3, CeSe, Ces 
Ge3, Ce4Ge3, Ce5Ge4, CeGe, CesG 
es, Ce5Si3, Ce3Si2i Ce5Si4, Ce 
Si, CesSis, CeSi2. CeTes, Ce2T 
es , CeTe2, Ce4Te7, 063X04, CeT 

e, LasSe?, LaSe2, La4Se7, La2S 

63, La3Se4, LaSe, GeLas, GesLa 
5, Ge3La4, Ge4La5, GeLa, GesLa 

3, BaSe2, Ba2Se3, BaSe, PdSe, M 
03864, MoSe2, Ba2Ge. BaGe2, Ba 
Ge, Ba2Te3, BaTe, Ge2Pd5, GeP 
d2, Ge9Pd25» GePd, GesPt. GesP 
t2, GePt, G62Pt3, GePt2, GePt 

3, Pu3Sn, Pu5Sn3, Pu5Sn4, PusSn 
7, Pu7Sn8, PuSn2, PuSns, P 1 5T e 

4, Pt4Te5, PtTe2, GeNi, GesN 
i5> Ge2Ni5, G6Ni3, NiTeo. 85. Ni 

T 6 0.775. Ni3±xT6x, C r nG e 19, CrG 
e, CriiGes, CrsGes, C r 3G e , CrSi 

2, Cr5Si3, Cr3Si, CrsTes, C r 4T e 

5, Cr3Te4, Cri-xTe, Ge3Mn5, GeM 
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n2, MneSi, Mn9Si2, Mn3Si, MnsSi 
2, MnsSis, MnSi, MnnSiig, Mn2S 
n, Mn3.25Sn, MnTe, T e 2W, FeGe2, 
Fe5Ge3, F e 3G e , Fe2Si, FegSis, F 
eSi, FeSi2, G e 2M o , Ge4iMo23, Ge 
leMog , Ge23Moi3, G e 3M o 5 , G e M o 3, M 
03Si, Mo5Si3, MoSi2. MoSn, MoS 
n2, Mo3Te4, MoTe2, Si2Ti, SiT 
i, Si4Ti5, Si3Ti5, S i T i 3, SngTi 
JO 6> Sn3Ti5, SnTi2, SnTi3, CoGe 
2, Co5Ge7, CoGe, CosGes, C04G 
e, C03T64, Ge7Re3, Re5Si3, ReS 
i, ReSi2» Re 2T e o 

[0 3 8 7] ( b ) nmi[:m^j^<om.^t^ 2 5 0-450 

[03881 <Bi¥>Cs3Ge, Ba2Tl, GePd 

3 , F e eG 65, FeTe2, Co5Ge2, Nd3P 
20 d, Cs3Te2, C64lr, NaPd, CagPd, 

Ca3Pd2, Ca2Ge, SesSr, CesTl, Ce 
Se2, CesGe, BaSes, GeSe2i GeS 
6, BaT62, GePds, GesMnu, MnTe 
2 , G e 3 W2 , FeGe, Fe4G63, Fe3Sn, 
Fe3Sn2, FeSn, CoTe2o 

[0 3 8 9] ( c ) nmtfS,^^(DmM.t^ 250 x:i;iT<7^ 

4 0 ox:^±<Dit^m. 

JO [ 0 3 9 0 1 < CS¥> Ba4Tl, CsTe, Ba4T 
1, BaisTl, CdiiNd, C d eN d , CssT 
64, Ca3Pd, Ca5Pd2, Sn3Sr, BaisT 
1, PdTl2, FeSe2, FeSe,Cr2Te3, 
CrT63, FeSn2o 

[0 3 9 1 ] mi^&i 1 1 ] j^Sf fe^^ffi L^lC*3l^ 
4T 6 5 ^G e S b2T 6 4 <DX^\C^ ttl't'tKO^^lZ 

[0 3 9 2] imm^] 1 2 ] m.m^m^m uj^^o^i^ 

itl^^J-i: LTG 6 S b2T 6 4^. t G T 

4Te5^ffiv>, ■^mM.j^'ji^^m^ 
xo/ntmm^m^i^\^^m^^^m^fzt^h. ^ 

[0 3 9 3 1 

50 
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(42) S^mW-T - 2 2 3 3 7 2 
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mm^m^Wi\^-^m\Bi^ (©) ■ 



5 

1 0 

2 0 
^30 

iSffll^Jafe^^^S (%) 



6X10^ 
1X10^ 
2X10^ 
> 2 X 1 0® 
C/N (dB) 



< 3 0 

4 O 

5 0 

6 O' 

C <Df^^^ ^ , ^m.^.f&':^^^^\t 10-50 %(Di 

;6^*f^b<. 2 0 — 4 0%ofeSd^J: "P*?^ 

[0 3 9 4] i^mMf&ir^^x-m^tsi^s mt^s mit^. 

^b<, 2 o%*W^i--5(Z>d^4#{:ii?^ Li^. rittibt^ 
x-^ /^>i^o 0 . ts^^ft:;*;^^^ tcm^^d^ii:^ bras? 



> 4 8 
4 8 
4 6 
4 2 

[0 3 9 5] [i^jfe^ji 3 3 mmmwt^mi^mnm\::.x 

[0 3 9 6] 



20 



Sn75Zn25 250 
In2Te5 450 
Ge2Sb2Te5 650 

[0 3 9 7 ] Lmm&i 1 4] ^f^:^ 
^(D[^mt^mx*nm^t^mti:^o 5-c>'^'f^:^^x 
m^n5, 7 — 11. smy s ^x^it-r^fzit>. jo 

^tttCMJ^^ LTF^MirM^ 2 0 nm. ^jS) TM^ 4 0 n m 

<?'.^'?. P^M. ^m<r)m':^\^^^^X . C/N48dB^ 

:n-M){Cf^;e>^oTG e S b T e ^(DG e S b2T e4 
IMiG 623 b2T 85 ^}^f)^h<D'rf\.^^'J^f^< Utit 

Mft^tm^i^^j:^ . }^m. ^m(om:^\z:}o\,'^x. c^n 
[0 3 9 8] c^jt^y 15] Hi 4(c, mm^m^mi. 

xj^^-^^y K5 or-i^ai-rSo 

[0 3 9 9 ] if3fe<J: Lr^^5fe^ffii^^m^l:ill<7? 
[11^4 s^M^i^AyT- (b) o^jK^-r-So 

[0 4 0 0] ^»?^^@fi?«gJ^ffiL4#tti^^#5 3tii){C. 5^ 



3 
6 
8 

[0 4 0 1 ] P r/P t ^ 2 

*oaix^3fe5tS^5'=ftTfif^BTllIE^4 8r*^^fclifi?«rb. SLix 

if/-^i7-^:^[p]^4 7 (cM^iz^A^rfo cn(cj:f?, mm 
[0 4 0 2] ^ms.^^mitit\t. 

^3fe!i^^^*S?Wls]^4 8{c«^bri#ffibfCo 

[0 4 0 3 ] mm^m^ti^ii.mm<D^it^m<t:ii^. m 

— if;^:^;/ (^/NA) ^ T — ^ — (7> h 7 

;^f^c7D4^/L-^0:g^ a Ofcfc: (a : 1/NA) ^1/3 — 
1/2{C-C#, m/h-^--:?'^^§07^^>?.i^T^ 0. 4 A. 
/NA< V TC0SSSTMi:>^7}?s^ h 3 0%^±Mti:^ti 
/VU;^{|^60^^d^d^/,^< , vT<l, 5A/NAO 

mmx\^'^-i7^^^m\t\.x\.t.oz.tt^t>t-^f^. 
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[0 4 0 4 ] ^cT-, -^-^(omm^wt^mi.^^mi^ 

<t;[HJSS4 3 {cM^iZ^A>/fo 

[04 0 5 1 0. 4 A,/NA<vT^l, 5;i/NA 
0. 3 x/T<0. 5 k 

^(Df^Wz. CyN4 6 d B^#5C^;&^T-#fc. kl^ifcb 

8mW, i^^Sm/ s C03#, k = IX'^-dTzo ^ 
T^^mti-rt. C/Nfi52 dBfp]±U/t. 
[0 4 0 6 ] 0. 5X/NA^vT^0. 
0. 3 k ^ xXT^ 0 . 5 k 

[0 4 0 7 ] ^-r. 3cm. i?^ 1 . 2mmcD/i^ 

gP^fcStWit, r (DjbtC^^ 1 2 5 nm(D (ZnS) 80 

(S i O2 ) 2oS^Mf&\^t'a JStl^T. (S T13Z n) 
80 (S n T i 2 ) 20^^ 3 Onm, (ZnS) so (Si 
O2 ) 20ii, (Cr4Te5 ) 20 (GeSb2Te4) so 



(43) 4#^ip:7 - 2 2 3 3 7 2 
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^^3 O nmff^jSbfCo ^fefw ( Z n S ) so ( S i O2 ) 
20S^2Onm, A 1 — T i 1 0 0 n m, M^WS 

[0 4 0 8 1 ®s?^ig^tbu^ff 5^^rM^. ix^if/^ 

[0 4 0 9 ] mmi^m^t^ u^. ^^^f^^a b^i^i? 
[0410] Lmmm 1 7 ] stjifinmw x e <Dm 9 

bfc (S n3Z n) so (S n T i 2 ) 20«t >9 

s n ^ T i (D-^^^^^it^-^t'^ t . mmi^m^th b 

[0411] 



S nssZ n20T i 25 
S nerZ n20T i 13 
S n 75Z n20T i 5 
S nso^ n 20 
M fife 



> 2 X 1 0^ IhI 

2X10^ m 

1 X 1 0® I5] 
5x10^ H] 

1 o^ \B}mmitm^iiii^^(7yn±it-^cocyN 



S n 25Z n2oT i 55 
S nsoZ n20T i 50 
S n4oZ n2oT i 40 
S nssZ n2oT i 25 

ztix^. mu—m^ (8) 1^*5*^-5 6, £(D^m\t3 

0<e^9 5, 5 < f < 5 0}5^$f^ U< . 4 0^e<8 
7. 1 3 ^ f ^4 0}5^ J: "9$?^ LU^r ^}6^^;5^-5. 
[0412] ^ blC, ffllE(7:) (SnsZn) so (SnT 

i 2 ) 20J: t)/^Sj^««fS^aiLM2 6^c*5v^r, s 



40 



4 4 d B 
4 6 d B 

4 8 d B 

5 0 d B 

n, Zn, T i (D^^fi^— b T 1 ^j^^Q 
^<D^^^^»:(DXo{Z^^t^^fzm^. 10^® 

[0413] 



T l^^S 



10^ IiIi^fi?«iS^fflU«0^ifB#OC/N 



g=0% 46dB 

g=10% 48dB 

g=20% 46dB 

g=25% 43dB 

Z.inX*). tffl5-«:^ (8) tCio«:f^ g(D^S}^0 ^ g ZnOj:5{CD. D' 27C^O#'g^) , F(Dm^^ 

^ 2 035^$f^L<, 0 < g ^ 1 0 J: t?»^ Ul/*^:! (C*5W^T, D-E, E-F, D' - E <7)M'a^-l^rd* b 

[0 4 14] ^)c, ftJlSD. D' (Sul5D;&^iifES n, 5(7 Tt>D. D-D' J: 1 5 0 \:£A±Si,#,i6^S5t^<0 
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1 0 4 1 5 1 mmm i s ] muMmm i e o s n - z 

(8) T-^^n6¥±^Mj*toW^:f, Pb-Se, Pb- 
Ce, Pb— La, Pb — Ft, Pb — Si, Sn — S 
b, Sn— Se, Sn— Co, Sn — Cu, Sn— N 
i, Sn — Pt, Bi— Te, Bi— Se, Bi— C 
e, Bi— Cu, Bi— Cd, Bi— Pt, Zn— N 
i, Zn— Pt, Zn — La, Zn — Ce, Ga— C 
r, Ga— Cu, G a — N i , Ga — La, Ga— P 
t, Ga— Ce, In — Se, In — Sb, In— T 
e. In — As, In— Mn, In — Ni, In— A 
g, Pb — Sn — Se, Pb — Sn — Ce, Pb — Sn 

— La, Pb — Sn — Pt, Pb — Sn — Si, Pb — 
Sn — Sb, Pb — Sn— Co, Pb — Sn— Cu, P 
b — Sn — Ni, Sn— Bi— Sb, Sn — Bi— S 
e, Sn — Bi— Co, Sn — Bi— Cu, Sn — Bi 

— N i , Sn— Bi— Pt, Sn— Bi— Te, Sn — 
Bi— Ce, Sn — Bi— Cd, Z n S n — S b , Z 
n — Sn— Se, Zn — Sn — Co, Zn— Sn — C 
u, Zn — Sn— Ni, Zn — Sn — Pt, Zn — Sn 

— Ni, Zn — Sn — La, Zn — Sn — Ce, Sn — 
Ga— Sb, Sn— Ga— Se, Sn— Ga— Co, S 
b— Ga— Cu, Sn— Ga— Ni, Sn — Ga— P 
t, Sn — Ga— Cr, Sn — Ga— La, Sn— Ga 

— Ce, Bi— Ga— Te, Bi— Ga — Se, Bi — 
Ga— Cu, Bi— Ga— Cd, Bi— Ga— Pt, B 
i— Ga— Cr, Bi— Ga— Ni, Bi— Ga— L 
a, Bi— Ga— Ce, In — Ga— Cr, In— Ga 

— Cu, In— Ga— Ni, In— Ga~La, In — 
Ga— Pt, In — Ga— Ce, In— Ga— Se, I 
n— Ga — Sb, In— Ga— Te, In — Ga— A 
s, In — Ga— Mn, In— Ga— Ag, In — Bi 

— Te, In — Bi— Se, In— Bi— Cu, In — 
Bi-Cd, In-Bi— Pt, In-Bi-Sb, I 
n — Bi— As, In— Bi— Mn, In — Bi— N 
i, In-Bi-Ag, In-Bi— Ce, f£t*\Z.^W 

[0416] immm 1 9 ) mt^mmm i e co ( s ns 

Zn) 80 (SnTi2 ) 20^ ^ ^i^M^Wt^^ 

tniB-jKs^ (11) x*m^ti^w-^mm<Dum. m 

K.\tS 651 I n4oC r g (j^W^/^.f^i^ C r 3S 64 ; . t@ 
InSe) fj: t'l^mWi^X hmm<Df^^:i)m 

6 d BJeX_h<h?t^^mrtB— (11) ^(Dp, q. r, 
s<omWt. 40^p<95, 0^q^55. 5^r^ 
50, 0 ^ s ^ 2 OT#>o/Co C/N:654 8 d Bei._b^ 
tH^XVtS-^l^^^&mn. 50^p^80, 0^q<4 
0, 10^r^40, 0^ s Si OX'h^tz^ ^fz. :i 



(44) 4#|B¥7 - 2 2 3 3 7 2 
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(ommt. n^itumm2 s t {.xh^rnx'^tz^ mm 

[0417] mmm 2 0 ] mummm 1 9 s e - i 
n-c r x^^j^^mm^u^tm^jm^. mB^-^^ 

{2) X^^tl^^^i^mm(DUn. Se-In-Si, 
Se— In— Ag, Se— In — Al, Se— In — B 
a, Se— In — Ca, Se— In — Cd, Se— In 

— Co, Se— In — Cu, Se — In— Mg, Se — 
10 I n— Mn, Se— In— Mo, Se— In— Ni, S 

e— In — Pd, Se — In — Pt, Se— In— T 
a, Se— In — Ti, Se— In— V, Se— In — 
W, Se— In-Y, Se-In-Pb, Se-Sb- 
Si, Se— Sb— Ag, Se — Sb— Al, Se — S 
b— Ba, Se — Sb— Ca, Se — Sb — Cd, Se 

— Sb— Co, Se — Sb— Cr, Se — Sb— Cu, 
Se — Sb— Mg, Se — Sb— Mn, S e — S b — M 

0, Se — Sb— Ni, Se — Sb — Pd, Se — Sb 

— Pt, Se — Sb — Ta, Se— Sb— Ti, Se — 
20 Sb-V, S e - S b — W, Se— Sb-Y, Se~S 

b — Pb, Se— Bi— Si, Se— Bi— Ag, Se 

— Bi— Al, Se — Bi— Ba, Se— Bi— Ca, 
Se— Bi— Cd, Se— Bi— Co, Se— Bi— C 
r, Se— Bi— Cu, Se— Bi— Mg, Se— Bi 

— Mn, Se— Bi— Mo, Se— Bi— Ni, Se — 
Bi— Pd, Se— Bi— Pt, Se— Bi— Ta, S 
e— Bi— Ti, Se— Bi-V, S e - B i — W, S 
e— Bi— Y, Se— Bi— Pb, Se— Te — Si, 
Se — Te— Ag, Se— Te — Al, Se— Te— B 

30 a, Se— Te— Ca, Se— Te— Cd, Se— Te 

— Co, Se — Te — Cr, Se— Te — Cu, Se — 
Te— Mg, Se— Te— Mn, Se— Te— Mo, S 
e— Te— Ni, Se— Te — Pd, Se — Te — P 
t, Se— Te— Ta, Se— Te— Ti, Se— Te 

— V, Se-Te-W, Se-Te-Y, Se-Te- 
Pb, Se— Au — Si, Se— Au— Ag, Se— A 
u— Al, Se— Au— Ba, Se— Au — Ca, Se 

— Au — Cd, Se— Au— Co, Se— Au — Cr, 
Se— Au— Cu, Se— Au— Mg, Se— Au— M 

40 n, Se— Au— Mo, Se— Au— Ni, Se— Au 

— Pd, Se— Au — Pt, Se— Au— Ta, Se — 
Au-Ti, Se— Au-V, Se-Au-W, Se — 
Au— Y, Se— Au — Pb, Se— B — Si, Se — 
B— Ag, Se— B — Al, Se— B — Ba, Se— B 

— Ca, Se— B — Cd, Se — B — Co, Se— B — 
Cr, Se— B — Cu, Se— B— Mg, Se-B-M 
n, Se — B— Mo, Se— B — Ni, Se— B — P 
d, Se — B — Pt, Se— B — Ta, Se— B — T 

1, Se~B-~V, Se-B-W, Se-B-Y, Se 
50 — B — Pb, Se— Cs— Si, Se— Cs— Ag, S 
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e— Cs— Al, Se— Cs— Ba, Se— Cs— C 
a, Se— Cs— Cd, Se— Cs— Co, Se— Cs 

— Cr, Se— Cs— Cu, Se— Cs— Mg, Se — 
Cs— Mn, Se— Cs— Mo, Se— Cs— Ni, S 
e— Cs— Pd, Se— Cs— Pt, Se — Cs— T 
a, Se — Cs— Ti, Se— Cs— V, Se— Cs — 
W, Se-Cs— Y, Se— Cs— Pb, Se-Sn — 
Si, Se— Sn— Ag, Se — Sn— Al, Se — S 
n — Ba, Se — Sn— Ca, Se — Sn — Cd, Se 

— Sn— Co, Se — Sn— Cr, Se — Sn — Cu, 
Se — Sn— Mg, Se— Sn— Mn, S e — S n — M 

0, Se — Sn— Ni, Se— Sn — Pd, Se— Sn 

— Pt. Se — Sn — Ta, Se — Sn — Ti, Se — 
Sn — V, Se — Sn— W, Se — Sn— Y, Se — S 
n-Pb, Se-Tl-Si, Se-Tl-Ag, Se 
-Tl-Al, Se — TI— Ba, Se— TI— Ca, 
Se— TI— Cd, Se— TI— Co, Se— TI— C 
r, Se-Tl-Cu, Se-Tl-Mg, Se-Tl 
-Mn, Se— TI— Mo, Se— TI— Ni, Se — 
Tl-Pd, Se-Tl-Pt, Se-Tl-Ta, S 
e-Tl-Ti, Se— TI— V, Se— Tl-W, S 
e-Tl-Y, Se-Tl-Pb, Se-S-Si, S 
e — S — Ag, Se — S— Al, Se — S — Ba, Se 

— S — Ca, Se — S— Cd, Se — S — Co, Se — 
S — Cr, Se — S — Cu, Se— S— Mg, Se — S 

— Mn, Se — S— Mo, Se — S— Ni, Se — S — 
Pd, Se— S — Pt, Se — S — Ta, Se — S — T 

1, Se-S-V, Se — S-W, Se-S-Y, Se 

— S — Pb, Se— Ge — Si, Se— Ge— Ag, S 
e— Ge— Al, Se— Ge— Ba, Se— Ge— C 
a, Se— Ge— Cd, Se— Ge— Co, S e — G e 

— Cr, Se— Ge— Cu, Se— Ge— Mg, Se — 
Ge— Mn, Se— Ge— Mo, Se— Ge— Ni, S 
e— Ge — Pd, Se— Ge — Pt, Se— Ge— T 
a, Se— Ge— Ti, Se— Ge— V, Se— Ge — 
W, Se-Ge-Y, Se— Ge— Pb, Se-Fe — 
Si, Se-Fe-Ag, Se-Fe— Al, Se-F 
e— Ba, Se— Fe— Ca, Se— Fe— Cd, Se 

— Fe— Co, Se — Fe— Cr, Se — Fe— Cu, 
Se — Fe— Mg, Se — Fe— Mn, S e — F e — M 
o, Se-Fe-Ni, Se— Fe— Pd, Se-Fe 

— Pt, Se— Fe— Ta, Se— Fe-Ti, Se — 
Fe-V, Se-Fe— W, Se-Fe— Y, Se— F 
e — Pb, Se— Zn — Si, Se— Zn— Ag, Se 

— Zn— Al, Se — Zn — Ba, Se— Zn — Ca, 
Se — Zn— Cd, Se — Zn — Co, Se— Zn— C 
r, Se — Zn — Cu, Se— Zn— Mg, Se— Zn 

— Mn, Se — Zn— Mo, Se— Zn— Ni, Se — 
Zn-Pd, Se-Zn — Pt, Se— Zn— Ta, S 
e-Zn-Ti, Se-Zn— V, S e - Z n -W, S 
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e-Zn-Y, Se-Zn -Pb, fj: t^^Z^-^i^X hm 

[04181 immm 21] mm. siso^stcDOiO] 

[0 4 19] ^(07"^ :P^^ii^mWtt. Sffi<^>*ffifctV 

- 3, 13' ti.xm\^^f:i.^.t^.mmmi<D^^:^^ii^m 
10 [0 4 2 0] 'rti:t>%. ^m\z'mn\fy v^^-t^^-^) 

tl-^^^-^- hm^X 1, ll'COJitC. ^ii:^12 5n 
m(D (Z n S) 80 (S i O2) 20^^ ^ ^^^^^M 1 
2, 12' t^^iX^flW^J&^i^l. t*«Sl2, 12' CO 
JbtClf^iiKc. 2lZi^^j^3nmCO^H^(OAg2Te^ (H 
^-t-f) t. ^i?*^^3 0nm(O ( (Ag2Te) 30 (S 
e80-Te 20) 70'*"?'.^ A g 20T e 24 S e 56<7>M;Sc;(D 
-^P^^mx 13' 2 5 nmCO (Z n S) 

80 (s i 02) 2o^ct ^j:^^mm 14, 14' t.m 

^80nmCOAl97T i3mXKf ^J:^^MS 15, 1 

20 5' ^ti'ethnm^tix\^^^. ^mmx^, is' 

3' <D^{z\t. mm^ix tmm<Dmm (mi #08) x^ 
mM,m^Az2r eib^^m\^x:i6y) . ^(oBfA^^ mx 

{Z:}o{i^n^^tf&^^3 ai{zn^M'r^h(D) n (Seso- 
T e20) Xhho 

[0 4 2 1 ] {i^mMf^^^<D^<Dm) '^:^^mx 3. x 
3' ^\z9rm\^t:immM,m^^t\^x\t. A^zTBi^i^ 

5o St«COAg2T e^cO?g;S;f^«f9&UT>b 

[0 4 2 2] mmM.WL9r^m^<n^i^i;^<n>^<nm) 

a*^^5>eX^t7>]S^^T-^r?-5 S eso-T e20<?^— 
f^^ai^Sn, Pb, Sb, Bi, Te, Zn, Cd, 
Se, In, Ga, S, TI, Mg, Tl2Se, TI 
Se, Tl2Se3, Tl3Te2, TlTe, InBi, 
In2Bi, TeBi, TI— Se, Tl-Te, Pb 
— Sn, Bi— Sn, Se— Te, S — Se, Bi— G 
a, Sn — Zn, Ga— Sn, Ga — In, InaSe 
40 Te2, AgInTe2, G e S b 4T e 7. Ge2Sb2T 
es, GeSb2Te4, GeB4Te7, G e B i 2T 
64* Ge3Bi2Te6, Sn2Sb6Seii, Sn2Sb2 
Ses, SnSb2Te4, Pb2Sb6Teii, CuAs 
Se2, Cu3AsSe3, C u S b S2, CuSbS 
e2, InSe, Sb2Se3, Sb2Te3, B i 2T 
e3, SnSb, FeTe, Fe2Te3, FeTe2, Z 
nSb, Zn3Sb2, VTe2, VsTes, Agln2, 
BiSe, InSb, In2Te, In2Te50p*>0 

50 ir^M;S;toS'?jfT-g#^x.r iai/^4#i^3&^*§bn'5o 
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[0 4 2 3 ] :i(DBf^'j^\t. m/^.^^^eso" o^irr-h 

[0 4 2 41 t.tz. mM^Wt^tzl.{Z.^l^X. 

[0 4 2 5] s^5><^Si^i)^2 5 0" c&.r^m^. -f^ 
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Ak ' 
Ak' 

Ak ' 
Ak ' 
2 0%^Ak' <D] 



= 5% 
-=10% 

= 20% 
= 30% 



[0 4 2 6] ^fe^JJ^S' h 3 1 COitigcO*!] 2 5%(7>S^(?:> 

mz.:^^i^'^^^mi 3, 13' 0?'^^>£lf^mk 0^>fb:i: 

Ak' t^mi\^^^t. 1 o^\^wt^i^\^t^m<Dn^it-§' 

[0 4 2 7 ] 

1 O^tHl^^tli bm^^W^ft-f-t^C/N 
3 7 d B 



[0 4 2 8 ] ^m.'^m.';^<D^t^'^<D^^':^<7:>m.^. (m. 
[04 2 9] 

1 0^\Bim^mi^<D^(Dn^iB-^(DCXN 



m. 
m. 
m. 
m. 
m. 
m. 



= 10 0* 

= 2 5 0° 

= 4 0 0' 

= 6 5 0° 

= 7 0 0° 

== 7 5 0° 



C 
C 
C 
C 
C 
C 



4 9 d B 

4 8 d B 

4 7 d B 

4 6 d B 

4 0 d B 

3 3 d B 



5 0° Cj[^T^^»^U<, 2 5 0*" C&.Tt^XV»^i. 

[0 4 3 0] immm 22] mon. mm&i 1 (om^^t 
r<i:{cj;oT, 'mm<Dn^m\c mm^^^i ^mmx* 

[04 3 1 ] :i<D9'>(:^^ii^mwn. IE^JK(7)«^i5^* 

1 ' C7)±{C. (Z n S) 80 (Si O2) 20^^ ^ 

mm 2, 2' t^^ti^^timm^ti. t^ss2, 2' (d± 

\z\^m\^. umms, 3' t cz n s) so (s i 02) 

20^J^ ^ ^.^^^f^ii4 , 4' <?r A 1 97T i /.^^ 

^MiiS, 5' ^n-e;K,ff^^^ixTl^^o 

5, 5' i^drl^, m^mme\ZX-DX^i^'^t>^itlX\^^ 

[0 4 3 2] fe^j^3' ssi' m:d^hm\^um^ 
tit:i'^:^^m. mn,i^miaxx^ummfi-^mf&^tix\r^ 

[0433] '^:^^mn. mMm2 1 <^f^is ( (Ag2 

T e ) 30 (Se8o~Te2o) 70't'^.^^^J A g 20T e 24S 
rv^So (ZnS) 80 (Si 02) 20JSf-ct 

???i0^^ixTv^-5o iE@:Si:LTii, mmmi(D^mm 



4 2 d B 

4 6 d B 
4 8 d B 

3, 3' ^(^ct^cocoffi, e:E(^+s^{bMcDfa^Ji^« 

[0 4 3 4 ]:S^0. 4 M — 0. 8 m 

J^MT-Jf^J^bTt:^^. ^#^iX/:iW±ft-§-COC/NJ54 6 

[0 4 3 5] :L<D'^:^^m\^. :z<D^m<omn^mmn 
'\^numm.mz.i^\i^x\>Wim^^^^n^. 

[0 4 3 6 1 r (7:^^5iW"t*^l^-<T^/^^.^l/\^^COl^T^5. 

[0 4 3 7] [^mW2 3] ::(7:>^Jt^«jov'-<;^i^it^'[f 
«fa^j^«^i5, ^TT^i.xyi'^f^yi^if^ . Hlfe^i) i on 3{c;^ 

Lfc(7),<!:{if^|^C«^T-*>D . ll:KE^iJ 1 (7:>A 1 -T i s 

Mill, 1' \z.\\x,x. ummz, 3' (Dx^oft^mM. 
^^'ii^^t^m^K^mt\.xm^^x\.^^M.<n7f^t'^^f^ 

j(7 [0 4 3 8 ] >^ws^'cDS5iS4.«^^s;^>^co^^T^5. h^ke^ii 

1 <^p«r*^6o 

[0 4 3 9 ] K^m^<o^mM.r^'^^i^^)^\.tz.%.<r>-^y^ 
^>(COlNTJ5. i»,«^,d^6 5 0* ceilTT**>S^M, ^t-^ 

^fcf^^^^ (^^^>(^^) k:6^u-if^(7:)BS«-{ci:or 

2 0%i^Ji^S>fl::U. ^fc^ma5n:fcJ:U«^^^k;d^S5i^ 

[0 4 4 0 ] LT, ^/IS 0 nmO (L a B 

i) 30B i 70ii^>^^^f^^'a^. ^^tfciUB#0®fi¥«3Sjm 
40 :i:^0. 4 m ^^0. 8 ;z m 

nnxm\i^tz.m^ . #bi^fc#^^s#-(7>c/Nl^4 6 d 

B^±, t^^Jif^ 2 5 d Bi^±r*^ofCo /^jo. (La 

B i ) 3oB i 7oS"^*i^. L a B i X^'O . 

+i'SYfc:j«5>J5B i -e^j^o 

\o 4 4\\ m.m^^^t'^^h^^m^^xt. *(Diit3-e 

3 ^x\t. WL^m^<n>'}^f^< ^ t>^i^il:)S:^B i 

5t? ZX^KWi^t^m<tii^. Z.<Dfzlt. Zt^h(DR 
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[0 4 4 2] f^^B<\:i^f'mi^^m<Di&i^mi^x 

[0 4 4 3 ^l^^ms 4f}m8(DX^fj:^ 

[0 4 4 4] ^m<Dm:m^^x.ti\t. ^m&a 3 4 (D:k 
[044 5] mm^<Dm<Dm) a b i 

B:f^^j^Xh^Bi(D~^^ti\^^^^S Pb, S 
b, Te, Zn, Cd, Se, In, Ga, S, Tl, 
Mg, Tl2Se, TlSe, Tl2Se3, T 1 3T 
6 2, TlTe, InBi, In2Bi,TeBi, Tl 
— Se, Tl-Te, Pb-Sn, Bi-Sn, Se- 
Te, S— Se, Bi— Ga, S n — Z n , Ga-S 
n, Ga— In, In3SeTe2, A g I n T e 2, G 
eSb4Te7, Ge2Sb2Te5, GeSb2Te4, G 
eBi4Te7, GeBi2Te4, Ge3Bi2Te6, S 
n2Sb6Seii, S n 2 S b 2 S e 5, SnSb2Te4, 
Pb2Sb6Teii, C u A s S e 2, Cu3AsSe3, 
CuSbS2, CuSbSe2, InSe, Sb2Se3, 
Sb2Te3, Bi2Te3, SnSb, FeTe, Fe2 
Te3, FeTe2, Z n S b , Zn3Sb2, V T e 2, 
VsTes, Ag I n2, BiSe, InSb, In2T 
e, In2Te5, ^'(^ 5 "^O^J^.^ < ^ t> — Oi^^fife^^ 

[0 4 4 6 ] ^^S:3>coa.^.3Si^3 5 0' CJ^TtT)*-^, iS 

[0 4 4 7 ] (^(7)ftfe) -<Dmmm(D^mm\^. 
(DmmmMm^m\^^t^\^^^^^<Dn^it{z.x^xt^m^n 

^zx^mmz.i,mm^mx'h:bo 

[0 4 4 8] r r•i£&-<Tv^:^^^,^^x^^col^r^^, 

m 1 tmmxh^o 

[04 4 9] 

[0 4 5 0] ^<Dmm<7y^nt^mmnm<Dmi^^m{zx 
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[0 4 5 1] };i±mmi^tix^\c. ^^mm^cxtiit. ^ 
(D^^T^m^mx. (a) n^ik(D^m/^>f^i^t^^mi^t:L 

X. (a) \t (b) (DD-Di^{Cfn^ofc»rffilil. (b) 

\t^<n^mMMm.W(r>W:fimm^x^^. 

[113] z,<o^m<T^\tn^®m.w<omMm<j:>^wmmm 

[114] fa^ffl»i^^^ct^mbyt^ssi.'^sJ^fe^(D^^ffioal 
^te^KP>^-r6^^»Tffiiir% (a) \tw^<nMmM.WL 

^^co^^T. (b) (c) ^ia^K(7)ilSM,#.^^{co^^l: 
[US] ^(0^5^(7:)'[tafE^^ft:(^)^Jfe^.J^;^'r. 112 

(a) hWim,(r>W:^^mmmx^^. 

[He] ^K^^^pjcD-tt^ie^ffl^jRtDis^scoiiJs^^fjco 

[117] rC0^PJC0'[f^fB@^^^2^<Dftll(7)^Jfe^iJO^^|^ 

[US] ^lf^am<7)jr^^^l^PJ-r'5ytJt>coilr'^5o 
[HQ] r (D^§g(7>'&S^lB^^*0^ blcfdio^M^iJt^ 

4(7>H:^l^aiir-*?^, 

[Hii] ::c^^i^(7>'[f«fB^ffl»j^(7:>fa^g(D*j£^y 

[1112] *:|g^(cj;S)@»«i£^9^aiL'7^^;^^<7:)»fffi 

[His] jSfi?^^^muMt7:)«^<J:Slf^co^^fi^^^ 

[1114] ^fi?«SS^tliL^«co:7^D s/i^d, 
[^g^^cDl^e^] 

1. 1' 2, 2' •••-Sr^S, 3, 3' "•IB^ 

3 a -ti^ibJS^^, 3 b- -SS^a^,^^. 4, 4' 

^mm. 5, 5' -si^ji, 6-^^»js, 11, 1 

1' -S^, 12, 12* ■■•^Sii, 13, 13' •12 

^j^. 14, 14' " ^^r^s. 15, 15' -wL^m. 

16"'gE#»JS. 3 2 a, 3 2 b " iBSi-^ — 3 3"- 
Lr«<^S, 3 4-3^ffiS6S, 3 5--S?g.^ 
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